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PREFAGE 


Rote memorization of anatomie faets has been the ear- 
dinal featnre of exhaustive, and exhausting, courses in 
human anatomy for many generations of stndents in 
medieine, dentistry, and other allied health seienee 
programs. Often, little distinetion was made between 
the wheat and the ehaff, and little attention was given 
to the praetieal, elinieal applieation of the data. In the 
faee of the modern explosion of information and teeh- 
nieal advanees in the medieal seienees, Gray’s Anatomy 
for Stadents was eoneeived and written as a elinieally 
oriented, stndent-friendly textbook of human anatomy. 
The anthors, Riehard L. Drake, Wayne Vogl, and Adam 
W. M. Mitehell, have provided a sound base for stndent 
learning and nnderstanding of both normal and altered 
human anatomy in the elinieal setting. 

This book, the Gray’s Anatomy RevieiVy was de- 
signed for use by students after they have read the 
textbook and is in keeping with eonrse objeetives. The 
questions, answers, and explanations in this book are 
intended to serve multiple purposes for students in 
varions programs: 

1. This review provides a thonght-provoking sonree for 
study by students in preparation for examinations in 
varions programs of gross anatomy. 

2. To avoid pointless memorization by the student, all 
the questions are framed within elinieal vignettes 
that guide the student toward praetieal applieations 
of the textual material. 


3. The multiple-choice, single-best-answer format of 
the questions is designed to faeilitate stndent review 
in preparation for the IJSMLE and similar testing 
methods. 

4. The explanations of the answers emphasize the erit- 
ieal importanee of nnderstanding normal and dys- 
fnnetional human anatomy. 

5. Stndent nnderstanding is fnrther enhaneed by eriti- 
eal examination of alternative, ineorreet answers 
that students might be tempted to ehoose. 

6. Finally, the review provides a sneeinet distillation of 
the plethora of faets in elinieal anatomy, assisting 
the student’s learning and nnderstanding of impor- 
tant eoneepts in the praetiee of medieine, irrespee- 
tive of the studenLs eareer ehoiee. 

The questions in this review are eorrelated with 
Gray’s Anatomy for Stndents and with Gray’s Atlas of 
Anatomy by Riehard L. Drake, Wayne Vogl, Adam W. M. 
Mitehell, Riehard M. Tibbitts, and Paul E. Riehardson. 
Eaeh answer is refereneed to pages in the anatomy text 
(GAS) and in the atlas (GA). We have ineorporated or 
adapted many drawings, full-color illustrations, and ra- 
diologie images in an attempt to aeeelerate the learning 
proeess and to enhanee nnderstanding of both the anat- 
omy and the elinieal applieations. The primary sonrees 
upon which we have drawn for illustrative material are 
from the 6th edition of MeMinn’s Glinieal Atlas of Hu- 
man Anatomy by Peter H. Abrahams, Joahannes M. 
Boon, and Jonathan D. Spratt. 


• • 
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BACK 


■!■ A 55-year-old man with severe eonghing is ad- 
mitted to the hospital. Radiographie examination re- 
veals tnberenlosis of the right lung, with extension to 
the thoraeie vertebral bodies of T6 and T7, producing 
a “gibbus deformity.” Which of the following eondi- 
tions is most likely also to be eonfirmed by radio- 
graphie examination? 

□ A. Lordosis 

□ B. Kyphosis 

□ e. Seoliosis 

□ D. Spina bifida 

□ E. Osteoarthritis 

U A 68-year-old man is admitted to the hospital due 
to severe baek pain. Radiographie examination reveals 
severe osteoporosis of the vertebral eolnmn, with crush 
fractures of vertebrae L4 and L5. Which of the follow- 
ing parts of the vertebrae are most likely to be fraetnred 
in this patient? 

□ A. Spinal proeess 

□ B. Vertebral bodies 

□ e. Transverse proeess 

□ D. Snperior artienlar proeess 

□ E. Intervertebral disk 


■■ A 45-year-old man is admitted to the hospital 
beeanse of severe pain in the baek and lower limb. 
Radiographie examination reveals spinal stenosis syn- 
drome. Which of the following eonditions is most likely 
to be eonfirmed by MRI examination? 

□ A. Hypertrophy of supraspinous ligament 

□ B. Hypertrophy of interspinons ligament 

□ e. Hypertrophy of ligamentnm flavnm 

□ D. Hypertrophy of anterior longitndinal ligament 

□ E. Hypertrophy of nuchal ligament 

A 35-year-old man is admitted to the hospital af- 
ter a severe ear erash. Radiographie examination re- 
veals an injury to the dorsal surface of the neek and a 
fraetnre in the medial border of the right seapnla. Dur- 
ing physieal examination the patient presents with the 
seapnla retraeted laterally on the affeeted side. Which 
of the following nerves has most likely been injnred on 
that side? 

□ A. Axillary 

□ B. Long thoraeie 

□ e. Dorsal seapnlar 

□ D. Greater oeeipital 

□ E. Suprascapular 


BACK 



A 64-year-old man arrived at the elinie with a 
severely painfnl rash and skin ernptions that are loeal- 
ized entirely on one side of his body, elosely following 
the dermatome level of spinal nerve C7. The patient 
was diagnosed with herpes zoster virns. In what strne- 
tnre has the virns most likely proliferated to eanse the 
patient’s enrrent eondition? 


□ A. The sympathetie ehain 

□ B. The dorsal root ganglion of the C7 spinal 

nerve 


□ e. The lateral horn of the C7 spinal eord 

segment 

□ D. The posterior entaneons braneh of the dorsal 

primary ramns of C7 

□ E. The ventral horn of the C7 spinal eord 

segment 


A 45-year-old woman states that she has experi- 
eneed moderate pain for 2 years over her left lower 
baek, pain that radiates to her left lower limb. She 
states that after lifting a ease of soft drinks, the pain 
beeame intense. She was admitted to the emergeney 
department. Radiographie examination revealed disk 
herniation between vertebral levels L4 and L5. Which 
of the following nerves was most likely affeeted by the 
disk herniation? 

□ A. L1 

□ B. L2 

□ e. L3 

□ D. L4 

□ E. L5 


WM A 3-year-old ehild is admitted to the emergeney 
department with severe headaehe, high fever, mal- 
aise, and eonfnsion. Radiographie and physieal ex- 
aminations reveal that the patient snffers from men- 
ingitis. A Inmbar pnnetnre is ordered. Which vertebral 
level is the most appropriate loeation for the Inmbar 
pnnetnre? 

□ A. T12-L1 

□ B. Ll-2 

□ e. L2-3 

□ D. L4-5 

□ E. L5-S1 



_ When a Inmbar pnnetnre is performed to sample 

eerebrospinal flnid, which of the following external 
landmarks is the most reliable to determine the posi- 
tion of the L4 vertebral spine? 


□ A. The inferior angles of the seapnlae 

□ B. The iliae erests 


□ e. The lowest pair of ribs bilaterally 

□ D. The posterior snperior iliae spines 

□ E. The posterior inferior iliae spines 



A 39-year-old male presents with severe neek 
pain after a whiplash injnry, snstained when his ear 
was strnek from behind. Radiographie stndies reveal 
tranma to the ligament lying on the anterior snrfaee of 
the eervieal vertebral bodies. Which ligament is this? 


□ A. Anterior longitndinal ligament 

□ B. Ligamentnm flavnm 

□ e. Nnehal ligament 

□ D. Posterior longitndinal ligament 

□ E. Transverse eervieal ligament 


lí*l A 65-year-old male eomplains of severe baek pain 
and inability to move his left lower limb. Radiographie 
stndies demonstrate the eompression of nerve elements 
at the intervertebral foramen between vertebrae L5 and 
Sl. Which stmetnre is most likely responsible for this 
spaee-oeenpying lesion? 

□ A. Annlns fibrosns 

□ B. Nnelens pnlposns 

□ e. Posterior longitndinal ligament 

□ D. Anterior longitndinal ligament 

□ E. Ligamentnm flavnm 


m A 27-year-old man is admitted to the emergeney 
department after a ear erash. Physieal examination re- 
veals weakness in medial rotation and addnetion of the 
hnmerns. Which of the following nerves was most 
probably injnred? 

□ A. Thoraeodorsal 

□ B. Axillary 

□ e. Dorsal seapnlar 

□ D. Spinal aeeessory 

□ E. Radial 


12 


_ A 39-year-old woman eomplains of an inability to 

reaeh the top of her head to brnsh her hair. History 
reveals that she had nndergone a bilateral masteetomy 
proeednre 2 months earlier. Physieal examination dem- 
onstrates winging of both of her seapnlae. Which 
nerves were most likely damaged dnring snrgery? 

□ A. Axillary 

□ B. Spinal aeeessory 


□ e. Long thoraeie 

□ D. Dorsal seapnlar 


□ E. Thoraeodorsal 
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BACK 



íFl A 19-year-old man is bronght to the emergeney 
department after disloeating his shonlder while playing 
football. Following treatment of the disloeation, he ean- 
not initiate abdnetion of his arm. An MRI of the shonl- 
der shows a torn mnsele. Which mnsele was most 
likely damaged by the injnry? 

□ A. Goraeobraehialis 

□ B. Long head of the trieeps 

□ e. Peetoralis minor 

□ D. Supraspinatus 

□ E. Teres major 

itl A 1-year-old girl is brought to the elinie for a rou- 
tine checkup. The ehild appears normal except for a 
dimpling of the skin in the lumbar region with a tuft of 
hair growing over the dimple. You reassure the mother 
that this eondition is seen in 10% to 25% of births and 
normally has no ill effeets. What is this relatively eom- 
mon eondition that resnlts from ineomplete embryo- 
logie development? 

□ A. Meningomyeloeele 

□ B. Meningoeele 

□ e. Spina bifida oeenlta 

□ D. Spina bifida eystiea 

□ E. Raehisehisis 
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Which nerve fibers earry the sensation of a mos- 
quito bite on the baek, just lateral to the spinous pro- 
eess of the T4 vertebra? 

□ A. Somatie afferent 


□ B. Somatie efferent 

□ e. Viseeral afferent 


□ D. Viseeral efferent 

□ E. Somatie efferent and viseeral afferent 


16 


_ A 15-year-old female was snspeeted to have men- 

ingitis. To obtain a sample of eerebrospinal fluid by 
spinal tap in the Inmbar region [lumbar puncture), the 
tip of the needle must be plaeed in which of the follow- 
ing loeations? 


□ A. In the epidnral spaee 

□ B. Between anterior and posterior longitndinal 

ligaments 


□ e. Superficial to the ligamentum flavum 

□ D. Between araehnoid mater and dura mater 

□ E. In the snbaraehnoid spaee 


In the event of intervertebral disk herniation in 
the eervieal region, which of the foilowing ligaments is 


in an anatomie position to proteet the spinal eord from 
direet eompression? 

□ A. Supraspinous 

□ B. Posterior longitudinal 

□ e. Anterior longitudinal 

□ D. Ligamentnm flavum 

□ E. Nuchal ligament 

if:l In spinal anesthesia the needle is often inserted 
between the spinons proeesses of the L4 and L5 verte- 
brae to ensure that the spinal eord is not injnred. This 
level is safe beeanse in the adult the spinal eord usually 
terminates at the disk between which of the following 
vertebral levels? 

□ A. Tll and T12 

□ B. T12 and L1 

□ e. L1 and L2 

□ D. L2 and L3 

□ E. L3 and L4 


19 


A 22-year-old female is diagnosed with Raynand’s 
disease. In such a ease the patient snffers ehronie vaso- 
spasm in response to eold. This ean lead to arterial 
eonstrietion and painful isehemia, espeeially in the 
fingers or toes. Relief from the symptoms in the hands 
would require surgical division of which of the follow- 
ing neural elements? 

□ A. Lower eervieal and upper thoraeie sympa- 
thetie fibers 


□ B. Lower eervieal and upper thoraeie ventral 

roots 

□ e. Lower eervieal and upper thoraeie dorsal 

roots 


□ D. Lower eervieal and upper thoraeie spinal 

nerves 

□ E. Bilateral spinal aeeessory nerves 


20 


_ A 69-year-old female visits her physieian due to 

severe neek pain. Radiographie stndies reveal bony 
growths (osteophytes) in the intervertebral foramen 
between vertebrae C2 and C3. Which of the follow- 
ing mnseles would be most likely affeeted by this 
eondition? 


□ A. Rhomboid 

□ B. Serratus anterior 


□ e. Supraspinatus 

□ D. Diaphragm 

□ E. Latissimus dorsi 
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BACK 


Ml A 42-year-old female is diagnosed with eonstrie- 
tion of the eervieal vertebral eanal. A lamineetomy of 
two vertebrae is performed. Which of the following 
ligaments will most likely also be removed? 

□ A. Anterior longitndinal 

□ B. Dentienlate 

□ e. Ligamentnm flavnm 

□ D. Nnehal 

□ E. Grneiate 


A 28-year-old pregnant woman is admitted to the 
obstetries department for delivery. In the final stages of 
labor a eandal anesthetie is administered via the saeral 
hiatns. Into which of the following spaees in the saeral 
eanal is the anesthetie plaeed? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 

23 
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department by his parents beeanse he has been snffer- 
ing from a very high fever and severe stiffness in his 
baek. The initial diagnosis is meningitis. The attending 
physieian orders a Inmbar pnnetnre to eonfirm the di- 
agnosis. Upon mieroseopie examination of the eerebro- 
spinal flnid, hematopoetie eells are seen. Which of the 
following ligaments is most likely to be penetrated by 
the needle? 


□ A. Snpraspinons 

□ B. Dentienlate 

□ e. Anterior longitndinal 

□ D. Posterior longitndinal 

□ E. Nnehal ligament 


24 


_ A 25-year-old male raee ear driver is admitted to 

the emergeney department after a severe ear erash. 
Radiographie stndies reveal damage to the tip of the 
transverse proeess of the third eervieal vertebra, with a 
signifieantly large pnlsating hematoma. What artery is 
the most likely to have been damaged? 


□ A. Anterior spinal artery 

□ B. Vertebral artery 

□ e. Aseending eervieal artery 

□ D. Deep eervieal artery 

□ E. Posterior spinal arteries 


beeome inereasingly painfnl to walk aronnd town. 
Upon physieal examination he has an abnormally in- 
ereased thoraeie enrvatnre resnlting from osteoporosis. 
Which of the following is the most likely elinieal eondi- 
tion of this patient’s spine? 

□ A. Seoliosis 

□ B. Kyphosis 

□ e. Spinal stenosis 

□ D. Lordosis 

□ E. Herniated disk 


A 42-year-old woman eomplains of pain and stiff- 
ness in her neek. She was injnred sliding into seeond 
base headfirst dnring her eompany softball game. Ra- 
diographs reveal no fraetnres of her spine. However, 
npon physieal examination her right shonlder is droop- 
ing and she has diffienlty in elevating that shonlder. If 
you ordered an MRI, it would most likely reveal soft 
tissue damage to which of the following nerves? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 

27 
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Thoraeodorsal nerve 
Spinal aeeessory nerve 
Dorsal seapnlar nerve 
Greater oeeipital nerve 
Axillary nerve 


lision that resnlted in eompression of the spinal eord by 
the dens of the axis, with resnlting quadriplegia. Which 
of the following ligaments was most probably torn? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 

2 ? 

An 


Transverse ligament of the atlas 
Ligamentnm flavnm 
Supraspinous ligament 
Nnehal ligament 


over ear erash was rnshed to the emergeney depart- 
ment. After the patient is stabilized she nndergoes 
physieal examination. She demonstrates eonsiderable 
weakness in her ability to flex her neek, assoeiated 
with injnry to CN XL Which of the following mnseles 
is most probably affeeted by nerve tranma? 


□ A. llioeostalis thoraeis 

□ B. Sternoeleidomastoid 

□ e. Rhomboid major 

□ D. Rhomboid minor 

□ E. Teres major 


m A 79-year-old male retired military veteran pre- 
sents to the ontpatient elinie with an abnormal curva- 
4 ture of the vertebral column. He eomplains that it has 


m A 23-year-old male was killed in a high-speed mo- 
tor vehiele eollision after raeing his friend on a loeal 
highway. When the medieal examiner arrives upon the 






BACK 


seene, it is determined that the most likely eanse of 
death was a spinal eord injnry. Upon eonfirmation by 
the antopsy, the medieal examiner offieially reports 
that the patient’s eanse of death was a fraetnre of the 
pedieles of the axis (C2). Breaking of which of the fol- 
lowing ligaments would be most likely implieated in 
this fatal injury? 

□ A. Ligamentum flavum 

□ B. Nuchal ligament 

□ e. Cruciform ligament 

□ D. Posterior longitndinal ligament 

□ E. Supraspinous ligament 


[jj A 65-year-old male is injnred when a vehiele trav- 
eling at a high rate of speed hits his ear from behind. 
Radiographie examination reveals that two of his ar- 
tienlar proeesses are now loeked together, a eondition 
known as “faeet jnmping.” In which region of the spine 
is this injnry most likely to occur? 

□ A. eervieal 

□ B. Thoraeie 


□ e. Lumbar 

□ D. Lumbosacral 


□ E. Saeral 


31 


Following a ear erash a 47-year-old female eom- 
plains of severe headaehe and baek pain. Radio- 
graphie examination reveals bleeding of the internal 
vertebral venons plexus [of Batson), resnlting in a 
large hematoma. In what spaee has the blood most 
likely accumulated? 

□ A. Subarachnoid spaee 


□ B. Subdural spaee 

□ e. eentral eanal 


□ D. Epidnral spaee 

□ E. Lnmbar eistern 
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A 32-year-old male elite athlete was lifting heavy 
weights dnring an intense training session. The athlete 
felt severe pain radiating to the posterior aspeet of his 
right thigh and leg. The patient was taken to the hospi- 
tal where MRI revealed a mptnred L4/L5 intervertebral 
disk. Which nerve is most probably affeeted? 


□ A. L3 

□ B. L4 

□ e. L2 

□ D. L5 

□ E. S1 


A 24-year-old patient snffered a Iower baek strain 
after a severe fall while snow skiing. MRI stndies reveal 


injnry to the mnseles responsible for extending and 
laterally bending the trunk. What arteries provide 
blood snpply for these mnseles? 

□ A. Subscapular 

□ B. Thoraeodorsal 

□ e. Anterior intereostal 

□ D. Suprascapular 

□ E. Posterior intereostal 

►1:1 A 22-year-old male soeeer player is foreed to 
leave the game following a head-to-head eollision 
with another player. He is admitted to the hospital, 
and radiographie examination reveals slight disloea- 
tion of the atlantoaxial joint. As a resnlt, he experi- 
enees deereased range of motion at that joint. What 
movement of the head would most likely be severely 
affeeted? 

□ A. Rotation 

□ B. Flexion 

□ e. Abdnetion 

□ D. Extension 

□ E. Addnetion 
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A 42-year-old male is strnek in the baek, ruptur- 
ing the internal vertebral venons plexus [of Batson). 
Radiographie stndies reveal a hematoma eansing eom- 
pression of the spinal eord. When aspirating the excess 
blood, the physieian performing the proeednre must 
stop the needle just before puncturing which of the fol- 
lowing stmetnres? 

□ A. Spinal eord 


□ B. Pia mater 

□ e. Araehnoid mater 

□ D. Dura mater 

□ E. Ligamentum flavum 
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A 35-year-old male pedestrian is erossing a busy 
interseetion and is hit by a tmek. He is admitted to the 
emergeney department, and a CT sean reveals a dislo- 
eation of the fonrth thoraeie vertebra. Which of the 
following eostal stmetnres is most likely also involved 
in the injnry? 


□ A. Head of the fonrth rib 

□ B. Neek of the fonrth rib 

□ e. Head of the third rib 

□ D. Tnberele of the third rib 

□ E. Head of the fifth rib 
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A 20-year-old hiker snffers a deep puncture be- 
tween the trapezins and latissimns dorsi mnseles on 
the right lateral side of his baek. Upon admission to the 
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hospital, physieal examination reveals weak addnetion 
and medial rotation of his arm. Which of the following 
mnseles is most probably injnred? 

□ A. Teres minor 

□ B. Trieeps braehii 

□ e. Snpraspinatns 

□ D. Infraspinatns 

□ E. Teres major 


ered. Pain from laeerations or irritations of the skin of 
the baek is eonveyed to the eentral nervons system by 
which of the following? 

□ A. Dorsal primary rami 

□ B. Communicating rami 

□ e. Ventral primary rami 

□ D. Ventral roots 

□ E. intereostal nerves 


|cTl A 22-year-old male is thrown through a plate 
glass wall in a fight. Radiologie examination reveals 
that the lateral border of his right seapnla is shattered. 
He is admitted to the emergeney department, and 
physieal examination reveals diffienlty laterally rotating 
his arm. Which of the following mnseles is most prob- 
ably injured? 

□ A. Teres major 

□ B. Infraspinatus 

□ e. Latissimus dorsi 

□ D. Trapezius 

□ E. Supraspinatus 
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A 24-year-old female presents with severe head- 
aehe, photophobia, and stiffness of her baek. Physieal 
examination reveals positive signs for meningitis. The 
attending physieian deeides to perform a lumbar punc- 
ture to determine if a pathogen is in the CSF. What is 
the last structure the needle will penetrate before 
reaehing the lumbar eistern? 


□ A. Araehnoid mater 

□ B. Dura mater 


□ e. Pia mater 


□ D. Ligamentum flavum 

□ E. Posterior longitudinal ligament 


EJjJ A 19-year-old presents at the emergeney depart- 
ment with high fever, severe headaehe, nausea, and 
stiff neek for 3 days. The attending physieian snspeets 
meningitis and obtains a sample of CSF using a lumbar 
puncture. From which of the following spaees was the 
eSF eolleeted? 

□ A. Epidnral spaee 

□ B. Subdural spaee 

□ e. Subarachnoid spaee 

□ D. Pretraeheal spaee 

□ E. eentral eanal of the spinal eord 


Lil A 38-year-old male is admitted to the emergeney 
department after a ear eollision. During physieal ex- 
amination several laeerations in the baek are diseov- 


A 66-year-old female had been diagnosed with a 
tumor on her spine. She has started to retain urine and 
is experiencing deereased anal and reetal tone. Both of 
these symptoms are signs of conus medullaris syn- 
drome. At which of the following vertebral levels is the 
tumor probably loeated? 

□ A. L3/L4 

□ B. L3 

□ e. L4 

□ D. T12 to L2 

□ E. Tll 
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Examination of a 3-day-old male infant reveals 
protrnsion of his spinal eord and meninges from a de- 
feet in the lower baek. Which of the following deseribes 
this eongenital anomaly? 


□ A. Avnlsion of meninges 

□ B. Meningitis 

□ e. Spina bifida oeenlta 

□ D. Spina bifida with meningomyeloeele 

□ E. Spina bifida with meningoeele 


LE:I A 32-year-old mother eomplains of serions pain 
in the eoeeygeal area some days after giving birth. To 
determine whether the coccyx is involved, a loeal 
anesthetie is first injeeted in the region of the coccyx 
and then dynamie MRI stndies are performed. The 
MRI reveals eoeeydynia, which eonfirms that her 
coccyx disloeates upon sitting. The loeal anesthetie 
is used to interrupt which of the following nerve 
pathways? 

□ A. Viseeral afferents 

□ B. Somatie efferent 

□ e. Somatie afferent 

□ D. Sympathetie preganglionie 

□ E. Parasympathetie preganglionie 


m During a rontine physieal examination a 65-year- 
old male patient is tested for ease and flexibility of the 
movements of his lumbar region. Which of the following 
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movements is most eharaeteristie of the intervertebral eele protrnding from the baek of the ehild. Which of 


joints in the lumbar region? 

the following is the most likely diagnosis of this eon- 

□ A. Circumduction 

genital anomaly? 

□ B. Lateral flexion 

□ A. Cranium bifida 

□ e. Abduction 

□ B. Spina bifida occulta 

□ D. Adduction 

□ e. Spina bifida eystiea 

□ E. Inversion 

□ D. Hemothorax 

A 72-year-old man with eaneer of the prostate 
gland presents with loss of eonseionsness and seiznres. 

□ E. Arnold-ehiari malformation 

H*1 A 7-year-old female who is somewhat obese is 


A CT sean is performed and a brain tnmor is diagnosed. 
The tumor spread to the brain from the abdomen via the 
internal vertebral venous plexus [of Batson). What fea- 
ture of the plexus allows this to happen? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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ment of blood. 


A 26-year-old man painting his house slipped and 
fell from the ladder, landing on the pavement below. 
After initial examination in the emergeney department, 
the patient is sent to the radiology department. Radio- 
graphs reveal that the portion of his left scapula that 
forms the tip, or point, of the shonlder has been frae- 
tured. Which part of the bone was fractured? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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a fall from a two-story building but lost all sensation 
from his lower limbs and was admitted to the hospital 
for examination and treatment. Radiographie studies 
revealed that he crushed his spinal eord at vertebral 
level C6. Which of the following muscles will most 
likely be paralyzed? 

□ A. Supraspinatus 

□ B. Trapezius 

□ e. Rhomboid muscles 

□ D. Latissimus dorsi 

□ E. Deltoid 

LM A maternal serum sample with high alpha- 
fetoprotein alerted the obstetrieian to a possible nenral 
tube defeet. Ultrasound diagnosis revealed a meningo- 


bronght to the emergeney department beeanse of a soft 
lump above the buttocks. Upon physieal examination 
you note the lump is loeated just superior to the iliae 
erest unilaterally on the left side. The protmsion is 
deep to the skin and pliable to the touch. Which of the 
following is the most probable diagnosis? 

Tumor of the external abdominal oblique 
muscle 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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geney department due to inereasing baek pain over the 
preeeding year. MRI reveals that her intervertebral disks 
have been eompressed. It is eommon for the disks to 
shrink in people older than 40, and it ean result in spi- 
nal stenosis and disk herniation. At which loeations are 
the spinal nerves most likely to be eompressed? 

□ A. Between the dentienlate ligaments 

□ B. As they pass through the vertebral foramen 

□ e. Between the snperior and inferior artienlar 

faeets 

□ D. Between inferior and superior vertebral 

notehes 

□ E. Between the snperior and inferior intereosto- 

vertebral joints 
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A 37-year-old pregnant woman is administered a 
caudal epidural bloek to alleviate pain during delivery. 
Caudal epidural bloek involves injeetion of loeal anes- 
thetie into the saeral eanal. Which of the following 
landmarks is most eommonly used for the caudal epi- 
dural bloek? 

□ A. Anterior saeral foramina 

□ B. Posterior saeral foramina 

□ e. Cornua of the saeral hiatus 

□ D. Intervertebral foramina 

□ E. Medial saeral erest 
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l-icl A 34-year-old pregnant woman in the maternity 
ward was experiencing eonsiderable pain dnring labor. 
Her obstetrieian deeided to perform a eandal epidnral 
bloek within the saeral eanal. What are the most im- 
portant bony landmarks nsed for the administration of 
sneh anesthesia? 

□ A. isehial tnberosities 

□ B. isehial spines 

□ e. Posterior snperior iliae spines 

□ D. Saeral eornna 

□ E. Coccyx 


A male newborn infant is bronght to the elinie by 
his mother and diagnosed with a eongenital malforma- 
tion. MRI stndies reveal that the eerebellnm and me- 
dnlla oblongata are protrnding inferiorly throngh the 
foramen magnnm into the vertebral eanal. What is this 
elinieal eondition ealled? 

□ A. Meningoeele 

□ B. Klippel-Feil syndrome 

□ e. Arnold-ehiari malformation 

□ D. Hydroeephalns 

□ E. Tethered eord syndrome 


A 22-year-old man is bronght into the emergeney 
department following a brawl in a tavern. He has se- 
vere pain radiating aeross his baek and down his left 
npper limb. He snpports his left npper limb with his 
right, holding it elose to his body. Any attempt to move 
the left npper limb greatly inereases the pain. A radio- 
graph is ordered and reveals an nnnsnal sagittal frae- 
tnre throngh the spine of the left seapnla. The fraetnre 
extends snperiorly toward the snpraseapnlar noteh. 
Which nerve is most likely affeeted? 

□ A. Snpraseapnlar nerve 

□ B. Thoraeodorsal nerve 

□ e. Axillary nerve 

□ D. Snbseapnlar nerve 

□ E. Snpraseapnlar nerve and thoraeodorsal nerve 
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A 5-year-old boy is admitted to the hospital be- 
eanse of pain in the npper baek. Radiographie examina- 
tion reveals abnormal fnsion of the C5 and C6 verte- 
brae and a high-riding seapnla. Which of the following 
eonditions is eharaeteristie of his symptoms? 

□ A. Lordosis 


□ B. Kyphosis 

□ e. Seoliosis 


□ D. Spina bifida 

□ E. Klippel-Feil syndrome 
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A 53-year-old male is admitted to the emergeney 
department due to severe baek pain. MRI examination 
reveals anterior disloeation of the body of the L5 verte- 
bra upon the saemm. Which of the following is the 
most likely diagnosis? 

□ A. Spondylolysis 


□ B. Spondylolisthesis 

□ e. Herniation of intervertebral disk 


□ D. Lordosis 


□ E. Seoliosis 


A 62-year-old woman is admitted to the hospital 
beeanse of her severe baek pain. Radiographie exami- 
nation reveals that the L4 vertebral body has slipped 
anteriorly, with fraetnre of the zygapophysial joint 
[Fig. 1-1). What is the proper name of this eondition? 

□ A. Spondylolysis and spondylolisthesis 

□ B. Spondylolisthesis 

□ e. Crush vertebral fraetme 

□ D. Intervertebral disk herniation 

□ E. Klippel-Feil syndrome 



Fig. 1-1 

A 40-year-old woman snrvived a ear erash in 
which her neek was hyperextended when her vehiele 
was stmek from behind. At the emergeney depart- 
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ment a plain radiograph of her eervieal spine revealed 
a fraetnre of the odontoid proeess (dens). Which of 
the following was most likely injnred? 

□ A. Anterior areh of the atlas 

□ B. Posterior tnberele of the atlas 

□ e. Atlanto-oeeipital joint 

□ D. Inferior artienlar proeess of the axis 

□ E. Anterior tnberele of the atlas 


ríT*l A 34-year-old woman is admitted to the emer- 
geney department after a ear erash. Radiographie ex- 
amination reveals a whiplash injnry in addition to 
hyperextension of her eervieal spine. Which of the 
following ligaments will most likely be injnred? 

□ A. Ligamentnm flavnm 

□ B. Anterior longitndinal ligament 

□ e. Posterior longitndinal ligament 

□ D. Annlns fibrosns 

□ E. Interspinons ligament 
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A 23-year-old eollege stndent is admitted to the 
emergeney department after jnmping from a 50-foot 
waterfall. The MRI of his baek reveals a lateral shift 
of the spinal eord to the left. Which of the following 
strnetnres has most likely been torn to eanse the 
deviation? 


□ A. Posterior longitndinal ligament 

□ B. Tentorinm eerebelli 

□ e. Dentienlate ligaments 

□ D. Ligamentnm flavnm 

□ E. Nnehal ligament 
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_ A 6-year-old boy is admitted to the hospital with 

eonghing and dyspnea. Dnring taking of the history he 
eomplains that it feels like there is glass in his Inngs. 
Ansenltation reveals abnormal lung sounds. The abnor- 
mal lung sounds are heard most elearly during inhala- 
tion with the seapnlae abdneted. Which of the follow- 
ing form the borders of a triangnlar spaee where one 
should plaee the stethoseope in order to best hear the 
lung sounds? 

□ A. Latissimns dorsi, trapezins, medial border of 
seapnla 


□ B. Deltoid, levator scapulae, trapezius 

□ e. Latissimus dorsi, external abdominal oblique, 

iliae erest 


□ D. Quadratus lumborum, internal abdominal 

oblique, inferior border of the twelfth 

□ E. Rectus abdominis, inguinal ligament, inferior 

epigastrie vessels 


A 45-year-old woman is admitted to the outpa- 
tient elinie for shoulder pain. During physieal examina- 
tion she presents with weakened shonlder movements. 
Radiographie examination reveals quadrangular spaee 
syndrome, eansing weakened shonlder movements. 
Which of the following nerves is most likely affeeted? 

□ A. Suprascapular 

□ B. Subscapular 

□ e. Axillary 

□ D. Radial 

□ E. Ulnar 

m A 29-year-old female elite athlete was lifting 
heavy weights during an intense training session. The 
athlete felt severe pain radiate suddenly to the posterior 
aspeet of her right thigh and leg. The patient was taken 
to the hospital where an MRI was performed (Fig. 1-2). 
Which nerve was most probably affeeted? 

□ A. L3 

□ B. L4 

□ e. L2 

□ D. L5 

□ E. S1 



Fig. 1-2 
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_ A 58-year-old male in the intensive eare ward 

exhibited little volnntary eontrol of urinary or feeal 
aetivity following a transplant proeednre of his left 
kidney. In addition, physieal examination revealed 
widespread paralysis of his lower limbs. These func- 
tions were essentially normal prior to admission to 
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the hospital. The most likely cause of this patient’s 
problems is which of the following? 

□ A. Injury to the left vertebral artery 

□ B. Injury of the great radicular artery 

(of Adamkiewicz) 

□ C. Ligation of the posterior spinal artery 

□ D. Transeetion of the eonal segment of the spinal 

eord 

□ E. Division of the thoraeie sympathetie ehain 

Kíl A 23-year-old woman is admitted to the hospital 
due to baek pain. Radiographie examination reveals 
that she snffers from a elinieal eondition affeeting her 
vertebral column. Physieal examination and history 
taking reveals that she snffered from polio and a mus- 
cular dystrophy. Which of the following eonditions of 
the vertebral column will most likely be present in this 
patient? 

□ A. Lordosis 

□ B. Kyphosis 

ANSWERS 

1 B. Kyphosis is eharaeterized by a “hnnehbaek” 
due to an abnormal inerease in curvature of the tho- 
raeie region of the vertebral eolnmn. Lordosis, or 
“swayback,” is an inerease in Inmbar curvature of the 
spine. Lordosis ean be physiologie, such as seen in a 
pregnant woman. Seoliosis is a lateral curvature of 
the spine with rotation of the vertebrae. Spina bifida 
is a nenral tube defeet eharaeterized by failure of elo- 
sure of the vertebral areh. Osteoarthritis is a degen- 
erative disorder that affeets the artienlar eartilage of 
joints and is not speeifieally related to the thoraeie 
region of the spine. 

GAS 77; GA 2, 26 

2 B. A crush fracture is eharaeterized by eompres- 
sion of the entire vertebral body. The wedge fraetnre 
is similar in that it affeets the vertebral bodies, but it 
involves small fraetnres around the perimeter of the 
vertebral body. Both of these fraetnres cause reduc- 
tions in overall height. Fraetnre of the spinal, trans- 
verse, or snperior artienlar proeesses ean be due to an 
oblique, transverse, or eomminnted fraetnre. Interver- 
tebral disks are assoeiated with disk herniation, not 
eompression fraetnres. 

GAS 84; GA 21-30 

3 e. The ligamentnm flavum eonneets the lamina 
of two adjaeent vertebrae and forms the posterior 


□ e. Seoliosis 

□ D. Spina bifida 

□ E. Osteoarthritis 

A 65-year-old patient eomplains of severe, ehronie 
pain from the region of her right hip. The patient is 
admitted to the hospital and a deeision is made to per- 
form snrgery to avoid preseribing excessive pain medi- 
eation. In such a ease, which would the surgeon most 
likely ehoose to perform? 

□ A. Division of the ventral primary rami of nerves 

snpplying the affeeted region 

□ B. Transeetion of all dorsal primary rami of 

nerves from the hip area 

□ e. Removal of abdominal sympathetie ehain gan- 

glia on the right side 

□ D. Transeetion of the dorsal rootlets of spinal 

nerves snpplying the right hip 

□ E. Division of lower lumbar and saeral ventral 

rootlets 


wall of the vertebral eanal. It is the only answer 
ehoiee that is in direet eontaet with the vertebral fora- 
men. Therefore, hypertrophy of only the ligamentnm 
flavum would present as spinal stenosis. The supra- 
spinous and interspinons ligaments eonneet spinons 
proeesses. The anterior longitndinal ligament eon- 
neets the anterior portion of the vertebral bodies and 
intervertebral disks. Finally, the nnehal ligament is a 
thiekened extension of the supraspinous ligament 
above the level of C7. 

GAS 84; GA35 

4 e. The dorsal seapnlar nerve (from the ventral 
ramus of C5] is responsible for innervating rhomboids 
major and minor. The rhomboids are responsible for 
medial retraetion (addnetion) of the seapnla. There- 
fore, if this nerve is damaged, individnals present with 
a laterally displaeed (abdneted) seapnla. In this ease 
the levator seapnlar remains fnnetional due to addi- 
tional innervation provided by C3-4 spinal nerves. The 
axillary nerve innervates the deltoid and teres minor 
mnseles. The deltoid mnsele abdnets the humerus, and 
the teres minor laterally rotates the humerus. The long 
thoraeie nerve innervates the serratns anterior, which 
fnnetions to abduct and upwardly rotate the scapula. 
The greater oeeipital nerve is mainly sensory and is 
also eontribnting to the innervation of the semispinalis 
eapitis. In addition, greater oeeipital nerve is implieated 
in oeeipital nenralgias. The suprascapular nerve inner- 
vates the supraspinatus and infraspinatns mnseles. The 
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supraspinatus abducts the humerus, and the infraspi- 
natus muscles laterally rotate the humerus. Injury to 
any of these other nerves would not present with a 
laterally retraeted seapnla. 

GAS 89, 110-111; GA 37, GA 369-371 

5 B. Herpes zoster is a viral disease that remains la- 
tent in the dorsal root ganglia of sensory nerves and 
presents as a painfnl skin lesion. It is assoeiated only 
with sensory nerve fibers and has no motor involve- 
ment. The only answer ehoiee that is solely responsible 
for sensory innervation is the dorsal root ganglion. 
GAS 110; GA 45-49 

6 E. Disk herniation in the Inmbar region between 
L4 and L5 affeets the L5 spinal nerve roots. Even 
though the L4 spinal nerve root lies direetly between 
the L4 and L5 vertebrae, it exits from the spinal eanal 
snperior to the intervertebral disk, whereas the L5 
spinal nerve root lies direetly posterior to the disk. 
GAS 81; GA 32-34 

7 D. A lumbar puncture is performed by taking a 
sample of GSF from the Inmbar eistern (the snbaraeh- 
noid spaee below the spinal eord) between vertebrae 
L4 and L5 or sometimes between L3 and L4. It is done 
in this region beeanse the spinal eord ends at the level 
of L1 to L2 and the dural sae ends at the level of S2. 
Therefore it is the safest plaee to do the proeednre 
beeanse it lies between these areas and the risk of 
injnring the spinal eord is avoided. 

GAS 108; GA 34, 44-49 

8 B. The iliae erests are used as a landmark for lo- 
eating the position of L4 to L5 for a lumbar puncture; 
they are identified and traeed medially toward the 
vertebral column. The inferior angles of the seapnlae 
lie at vertebral level T7; the lowest ribs lead one to 
T12; a line between the posterior snperior iliae spines 
erosses vertebral level S2; the posterior inferior iliae 
spines lie below S2. 

GAS 101, 106-109; GA 34, 44-49 

9 A. The anterior longitndinal ligament lies anterior 
to the vertebral bodies along the vertebral column. 
The ligamentnm flavum eonneets the lamina of two 
adjaeent vertebrae. The nnehal ligament is a eontinn- 
ation of the supraspinous ligament above C7, which 
eonneets spinons proeesses. The posterior longitndi- 
nal ligament lies on the posterior edge of the vertebral 
bodies. The transverse eervieal (eardinal) ligament is 
assoeiated with the pelvie region of the body and not 
the spinal eolnmn. 

GAS 82-84; GA 35 


10 B. Gompression of nerves at the intervertebral 
foramen indieates a disk herniation. A disk hernia- 
tion is eharaeterized by protrnsion of the nucleus 
pulposus from the anulus fibrosus posterolaterally 
into the spinal eanal or intervertebral foramen. The 
ligaments may be affeeted by the herniation but are 
not responsible for the eompression of the spinal 
nerve roots. 

GAS 79-81; GA 32-35 

11 A. The thoraeodorsal nerve innervates the latis- 
simus dorsi, one of three major mnseles that addnet 
and medially rotate the humerus. The axillary nerve 
snpplies the deltoid muscle, the dorsal scapular sup- 
plies the rhomboids and levator seapnlae, whereas 
the spinal aeeessory innervates the trapezins. None 
of these nerves medially rotates or addnets the hu- 
merus. The radial nerve is responsible for the inner- 
vation on the posterior aspeet of the arm. The medial 
and lateral peetoral nerves and the lower subscapular 
nerve supply the other two medial rotators of the 
humerus. 

GAS 89-90; GA 371 

12 e. The long thoraeie nerve innervates the serra- 
tus anterior, which is responsible for elevation and 
abdnetion of the seapnla beyond the horizontal level 
while maintaining its position against the thoraeie 
wall. Along with the thoraeodorsal nerve, the long 
thoraeie nerve runs snperfieially along the thoraeie 
wall and is eommonly snbjeet to injnry dnring mas- 
teetomy proeednres. The axillary nerve, the spinal 
aeeessory nerve, and the thoraeodorsal nerve snpply 
the deltoid muscle, trapezius muscle, and latissimns 
dorsi mnseles, respeetively. The dorsal seapnlar nerve 
is responsible for innervation of the rhomboids and 
levator seapnlae. Aside from the long thoraeie and 
thoraeodorsal nerves, the remaining nerves do not 
eonrse along the lateral thoraeie wall. 

GAS 89-90, 139, 688-690; GA 371 

13 D. The rotator cuff muscles are eommon sites of 
damage dnring shonlder injnries. These mnseles in- 
clude the supraspinatus, infraspinatus, teres minor, 
and subscapularis (SITS). Initiation of abdnetion of 
the humerus (the first 15°) is performed by the supra- 
spinatus, followed by the deltoid from 15° to 90°. 
Above the horizontal, the humerus is abducted by the 
trapezius and serratns anterior. The teres major and 
the peetoralis major are responsible for medial rota- 
tion and addnetion of the humerus. These muscles 
are therefore not involved in abdnetion at the gleno- 
hnmeral joint. 

GAS 674-678; GA 356-358, 362-366 
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14 C. Spina bifida is a developmental eondition re- 
snlting from ineomplete fnsion of the vertebral arehes 
within the Inmbar region. Spina bifida oeenlta eom- 
monly presents asymptomatieally with a tnft of hair 
and a small dimple in the overlying skin. More severe 
forms [spina bifida eystiea) are eategorized into three 
types: Spina bifida eystiea with meningoeele presents 
with protrnsion of the meninges throngh the nnfnsed 
vertebral arehes. Spina bifida with meningomyeloeele 
is eharaeterized by protrnsion both of the meninges 
and CNS tissnes and is often assoeiated with nenro- 
logie defieits. Raehisehisis, also known as spina bifida 
eystiea with myelosehisis, resnlts from a failnre of 
nenral folds to fuse and is eharaeterized by protrusion 
of the spinal eord or spinal nerves and meninges. 
GAS 76; GA 21-35 

15 A. Somatie afferents are responsible for eonvey- 
ing pain, pressnre, touch, temperatnre, and proprio- 
eeption to the CNS. Afferent fibers earry only sensory 
stimnli, whereas efferent fibers eonvey motor infor- 
mation. Viseeral innervation is assoeiated with the 
antonomie nervons system. Viseeral afferents gener- 
ally earry information regarding the physiologie 
ehanges of the internal viseera whereas viseeral ef- 
ferents deliver antonomie motor fnnetion to three 
types of tissne: smooth muscle, eardiae muscle, and 
glandnlar epithelinm. 

GAS 35-42, 40-41; GA 44-45 

16 E. Gerebrospinal fluid is found within the sub- 
araehnoid spaee and is continuous with the ventrieles 
of the brain [CSF flows from the ventrieles to the sub- 
araehnoid spaee). The epidnral spaee, positioned be- 
tween the dura mater and periostenm, is eharaeterized 
by fat deposits and eontains the internal vertebral ve- 
nous plexus [of Batson). The subdural spaee, between 
the araehnoid mater and dura mater, exists only as a 
potential spaee and does not eontain eerebrospinal 
fluid. The anterior and posterior longitndinal ligaments 
traverse the length of the vertebral body. 

GAS 106-108; GA 47-51 

17 B. The posterior longitudinal ligament is the 
only ligament spanning the posterior aspeet of the 
vertebral bodies and intervertebral disks. With inter- 
vertebral disk herniation, the nucleus pulposus of the 
intervertebral disk protrndes posterolaterally. The an- 
terior longitndinal ligament traverses the anterior side 
of the vertebral bodies and thus would not proteet the 
spinal eord from direet eompression. The snpraspi- 
nous and ligamentnm flavnm ligaments eonneet the 
spinons proeesses and the laminae of adjaeent verte- 
brae, respeetively. The nuchal ligament is a eontinna- 


tion of the supraspinous ligaments near the C7 verte- 
brae and runs to the oeeipital protnberanee. 

GAS 82-84; GA 35 

18 e. L1 and L2. This is the loeation of the conus 
mednllaris, a tapered eonieal projeetion of the spinal 
eord at its inferior termination. Althongh the conus 
mednllaris rests at the level of L1 and L2 in adults, 
it is often sitnated at L3 in newborns. The cauda 
equina and filinm terminale extend beyond the conus 
mednllaris. 

GAS 101-102; GA 44-51 

19 A. Lower eervieal and upper thoraeie sympa- 
thetie fibers. The sympathetie division of the auto- 
nomie nervons system is primarily responsible for 
vasoeonstrietion. Separation of ventral or dorsal roots 
would lead to nndesired consequences, such as a loss 
of motor or sensory aetivity. Similarly, snrgieal divi- 
sion of spinal nerves would also have unwanted eon- 
sequences, but such are not related to the inereased 
arterial eonstrietion and the painfnl isehemia in the 
digits. Division of seleeted sympathetie ehain ganglia, 
however, would deerease the sympathetie outflow to 
the upper limbs. 

GAS 41-42; GA 44-45 

20 D. The diaphragm is innervated by the phrenie 
nerve, which arises from C3 to C5. The rhomboid, 
serratns anterior, supraspinatus, and latissimns dorsi 
are innervated by the ventral rami of the braehial 
plexus [C5 to Tl). 

GAS 157-158; GA 110 

21 e. The anterior longitndinal ligament runs along 
the anterior-most aspeet of the vertebral eolnmn from 
C1 to the saernm and would therefore be unaffected by 
lamineetomy. Dentienlate ligaments extend laterally 
from the pia mater to the araehnoid mater along the 
length of the spinal eord. The ligamentnm flavnm is 
one of the two ligaments found in the vertebral eanal 
and is adherent to the anterior aspeet of the vertebral 
arehes. It is thus simultaneously removed upon exci- 
sion of the lamina. The nuchal ligament is a thiek 
longitndinal extension eontinning from the snpraspi- 
nous ligament at the level of C6 to the external oeeipi- 
tal protnberanee. The erneiate ligament is an ineorreet 
answer beeanse it is loeated anterior to the spinal eord, 
and thus would not be involved in lamineetomy. 

GAS 82-84; GA 21-27 

22 e. The vertebral eanal is the longitudinal eanal 
that extends throngh the vertebrae, eontaining the 
meninges, spinal eord, and assoeiated ligaments. The 
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vertebral venous plexus is the valveless network of 
veins extending longitndinally along the vertebral 
eanal. Neither of these answer ehoiees deseribes a 
speeifie spaee. The epidnral spaee is found snperfi- 
eially to the dura mater. It is a fat-filled spaee extend- 
ing from C1 to the coccyx. The snbaraehnoid spaee is 
a true spaee eontaining CSF. It is found within the 
CNS and extends to the level of S2. The subdural 
spaee is a potential spaee between the dura and the 
araehnoid mater. Normally these two layers are fused 
due to the pressme of CSF in the snbaraehnoid 
spaee. 

GAS 106-109; GA 44-49 

23 D. Lnmbar puncture is generally performed at 
the level of L4, L5. The supraspinous ligament ex- 
tends between spinons proeesses on the dorsal aspeet 
of the vertebrae. The needle would bypass this struc- 
ture. The denticulate ligaments are not eorreet be- 
cause they terminate with the conus medullaris at the 
level of L2 and are loeated laterally. The anterior lon- 
gitndinal ligament extends along the most anterior 
aspeet of the vertebral bodies and ean be reaehed 
only ventrally. The posterior longitndinal ligament is 
present at the eorreet vertebral level but will be punc- 
tured only if the proeednre is performed ineorreetly as 
in this ease, where hematopoetie eells were aspirated 
from the vertebral body anterior to the ligament. The 
nnehal ligament extends eranially from the snpraspi- 
nous ligament in the lower eervieal region to the 
skulL 

GAS 106-109; GA 44-51 

24 B. The anterior spinal artery is loeated anteriorly 
along the spinal eord and is not direetly assoeiated 
with the vertebrae. The vertebral arteries run throngh 
the transverse foramina of eervieal vertebrae C6 
throngh C1 and are therefore most elosely assoeiated 
with injnry to the transverse proeesses. The aseending 
eervieal artery is a very small braneh from the thyro- 
eervieal trunk of the snbelavian artery, rnnning on the 
anterior aspeet of the vertebrae. The deep eervieal 
artery arises from the eostoeervieal trunk is also a 
very small artery and eonrses along the posterior as- 
peet of the eervieal vertebrae. The posterior spinal 
arteries are adherent to the posterior aspeet of the 
spinal eord. 

GAS 102-103; GA 41 

25 B. Seoliosis is defined as a lateral deviation of 
the spinal eolnmn to either side. Kyphosis is an in- 
ereased primary curvature of the spinal eolnmn. This 
curvature is assoeiated with thoraeie and saeral re- 
gions and is most likely this patient’s elinieal eondi- 


tion. Spinal stenosis is a narrowing of the vertebral 
eanal and is not direetly assoeiated with a displaee- 
ment of the spinal eolnmn. Lordosis is the inereased 
seeondary curvature affeeting the eervieal and Inmbar 
regions. A herniated disk is a rupture of the anulus 
fibrosus of the intervertebral disk, eommonly eansing 
a posterolateral displaeement of the nucleus pulposus 
into the vertebral eanal. 

GAS 77; GA 21 

26 B. The thoraeodorsal nerve innervates the latis- 
simus dorsi, which has no aetion on the shonlder 
girdle. The spinal aeeessory nerve is the eleventh era- 
nial nerve (CN XI] and innervates both the trapezins 
and sternoeleidomastoid mnseles. The loss of CN XI 
resnlts in drooping of the shonlder due to paralysis of 
the trapezius. In addition to the elinieal findings of 
the MRI, one ean test the innervation of this nerve by 
asking the patient to shrug his or her shoulders 
against resistanee (testing the trapezins), as well as 
tnrning his or her head against resistanee (testing the 
sternoeleidomastoid). The dorsal seapnlar nerve in- 
nervates the levator seapnlae mnsele, as well as the 
rhomboids. The greater oeeipital nerve is a sensory 
nerve innervating the posterolateral aspeet of the 
sealp. The axillary nerve is a braneh of the braehial 
plexus and innervates the deltoid and teres minor. It 
is not involved in shonlder elevation. 

GAS 89-90; GA 371 

27 B. The anterior longitndinal ligament runs on the 
anterior aspeet of the vertebrae and is not affeeted. The 
transverse ligament of the atlas anehors the dens later- 
ally to prevent posterior displaeement of the dens. This 
ligament has been torn in this injury. The Iigamentum 
flavum is found on the posterior aspeet of the vertebral 
eanal and does not eontaet the anteriorly plaeed dens. 
The supraspinous ligament is loeated along the spi- 
nous proeesses of the vertebrae. The nuchal ligament 
is a longitndinal extension of the supraspinous liga- 
ment above the level of C7. 

GAS 82-84; GA 35 

28 B. The ilioeostalis thoraeis muscle is found in 
the deep baek and fnnetions to maintain postnre. It is 
not assoeiated with neek flexion. The sternoeleido- 
mastoid mnsele is innervated by CN XI and fnnetions 
in eontralateral rotation and bilateral flexion of the 
neek. Rhomboid major and minor are both innervated 
by the dorsal seapnlar nerve and serve to adduct the 
scapulae. Teres major is innervated by the lower sub- 
scapular nerve and serves to medially rotate and ad- 
duct the humerus. 

GAS 95-97; GA 40-41 
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29 C. The pedides are bony stmetnres eonneeting 
the vertebral arehes to the vertebral body. The liga- 
mentnm flavnm runs on the posterior aspeet of the 
vertebral eanal and is more dosely assoeiated with 
the lamina than to the pedides of the vertebrae. The 
nuchal ligament is a longitndinal extension of the 
supraspinous ligament from C7 to the oeeipnt, both 
mnning on the most posterior aspeet of the vertebrae 
along the spinons proeesses. The emeiform (also 
ealled emeiate] ligament is a stabilizing ligament 
found in Cl/C2. It attaehes to the pedides and helps 
anehor the dens in situ, but it has been broken in this 
ease. The posterior longitndinal ligament extends the 
length of the anterior aspeet of the vertebral eanal and 
is anterior to the pedides. 

GAS 72-73; GA 35 

30 A. Spondylolysis, also known as “faeet jump- 
ing,” is the anterior displaeement of one or more 
vertebrae. This is most eommonly seen with the eervi- 
eal vertebrae beeanse of their small size and stmetnre 
and the oblique angle of the artienlar faeets. Lnmbar 
vertebrae are somewhat snseeptible to this problem 
beeanse of the pressnres at lower levels of the spine 
and the sagittal angles of the artienlar faeets. It is 
much less eommon in the thoraeie vertebrae due to 
the stabilizing faetor of the ribs. It is never seen in the 
saeral vertebrae beeanse they are fused together. 

GAS 85-86; GA 21-29 

31 D. The internal vertebral plexus [of Batson) sur- 
rounds the dura mater in the epidnral spaee; henee, 
the bleeding would cause the hematoma in that 
spaee. The snbaraehnoid spaee, eontaining the CSF, is 
loeated between pia and araehnoid mater. A sub- 
araehnoid bleed would most likely result from a mp- 
tured intereerebral anenrysm. A subdural hematoma 
would result most likely from a venous bleed from a 
torn eerebral vein as it enters the snperior sagittal 
venons sinus within the skull. The eentral eanal is 
loeated within the gray matter of the spinal eord. The 
Inmbar eistern is an enlargement of the snbaraehnoid 
spaee between the conus meduliaris of the spinal eord 
and the inferior end of the snbaraehnoid spaee. 

GAS 106-108; GA 47 

32 D. In the Inmbar region spinal nerves exit the 
vertebral eolnmn below their named vertebrae. In an 
L4, L5 intervertebral disk herniation, the L5 spinal 
nerve would be affeeted as it deseends between L4, 
L5 vertebrae to exit below the L5 level. L2, L3, and L4 
spinal nerves have already exited above the level of 
herniation; therefore, they would not be affeeted by 
this herniation. An “L6” spinal nerve normally does 


not exist. [The NBME does not allow “made up” 
structures, but in eases of Inmbarization of Sl, some 
people reeognize an L6 nerve.) 

GAS 107-109; GA 44-45 

33 E. Posterior intereostal arteries snpply the deep 
baek mnseles that are responsible for extending and 
laterally bending the tmnk. The subscapular supplies 
subscapularis muscle, the thoraeodorsal supplies la- 
tissimus dorsi, the anterior intereostal snpplies the 
upper nine intereostal spaees, and the suprascapular 
supplies supraspinatus and infraspinatns mnseles. 
These mnseles are not responsible for extension and 
lateral flexion of the tmnk. 

GAS 102-103; GA 46, 68 

34 A. The atlantoaxial joint is a synovial joint re- 
sponsible for rotation of the head, not flexion, abduc- 
tion, extension, or addnetion. The atlanto-oeeipital 
joint is primarily involved in flexion and extension of 
the head on the neek. 

GAS 102-103; GA 46, 68 

35 D. The internal vertebral plexus [of Batson) lies 
external to the dura mater in the epidnral spaee. To 
aspirate excess blood, the physieian must pass the 
needle throngh the ligamentnm flavnm to reaeh the 
epidnral spaee wherein the blood would accumulate. 
The spinal eord, pia mater, and araehnoid mater are 
loeated deep to the epidnral spaee. 

GAS 103-108; GA 47 

36 E. The T4 thoraeie vertebra artienlates with the 
head of the fifth rib. The head of the rib has two fae- 
ets. The rib artienlates with the snperior faeet on the 
body of its own vertebra [fonrth rib artienlates with 
the snperior faeet T4 vertebra) and with the inferior 
faeet on the body of the vertebra above [fonrth rib 
artienlates with the inferior faeet of T3 vertebra). Tak- 
ing the T4 vertebra into eonsideration, the snperior 
faeet of this vertebra artienlates with the head of the 
fourth rib and the inferior faeet artienlates with the 
head of the fifth rib. The head of the fourth rib has 
two points of artienlation [a joint with the vertebral 
body and eostotransverse joint) on T4, so when it is 
injnred it moves as a unit, whereas the fifth rib has 
only one artienlation with T4. 

GAS 125-126; GA 57-61 

37 E. Teres major is responsible for adduction and 
medial rotation of the hnmerns. Teres minor is re- 
sponsible for lateral rotation of the hnmems. Trieeps 
braehii is responsible for extension of the forearm. 
Supraspinatus is responsible for the 0 ° to 15° of 
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abduction, and infraspinatus is a lateral rotator. 

GAS 89-91; GA 364-365 

38 B. Infraspinatus is responsible for lateral rota- 
tion (along with the teres minor, not a ehoiee here). 
Teres major is responsible for addnetion and medial 
rotation of the hnmerns. Latissimns dorsi is respon- 
sible for addnetion, extension, and medial rotation of 
the humerus. Trapezius is an elevator of the seapnla 
and rotates the seapnla dnring abdnetion of the hu- 
merus above the horizontal plane. Supraspinatus is 
responsible for the 0° to 15° of abdnetion. 

GAS 89-91; GA 364-365 

39 A. When a Inmbar puncture is performed, the 
needle must penetrate the ligamentnm flavum, the 
dura mater, and finally the araehnoid mater to reaeh 
the snbaraehnoid spaee where the GSF is loeated. The 
Inmbar eistern is a eontinnation of the snbaraehnoid 
spaee below the conus mednllaris. The pia mater is 
adherent to the spinal eord, and the posterior longitn- 
dinal ligament is attaehed to the posterior aspeet of 
the vertebral bodies. 

GAS 106-108; GA 44-49 

40 e. The snbaraehnoid spaee, eontaining the GSF, 
is loeated between the pia and the araehnoid mater. 
Neither the epidnral spaee, the subdural spaee, nor 
the pretraeheal spaee eontains GSF. Althongh the een- 
tral eanal, eontained within the snbstanee of the spi- 
nal eord, does eontain GSF, extraction of GSF from 
this region would result in spinal eord injnry. GSF 
eirenlates in the area of the snbaraehnoid spaee and 
ean be aspirated only from that loeation. The subdu- 
ral spaee is only a potential spaee between the dura 
and araehnoid mater. The epidnrai spaee eontains the 
epidnral fat and Batson’s venous plexus and is the 
preferred site for aspirating GSF for diagnostie pur- 
poses (and epidnral anesthesia). GSF is not loeated in 
the pretraeheal spaee. 

GAS 103-108; GA 44-49 

41 A. General somatie afferent fibers are eonveyed 
from the skin of the baek via the dorsal primary rami. 
Gommnnieating rami eontain general viseeral efferent 
(sympathetie) fibers and general viseeral afferent fi- 
bers of the antonomie nervons system. Ventral pri- 
mary rami eonvey mixed spinal nerves to/from all 
other parts of the body excluding the baek, and parts 
of the head innervated by eranial nerves. The ventral 
roots eontain only efferent (motor) fibers. intereostal 
nerves are the ventral rami of T1 to Tll. The ventral 
ramus of T12 is the subcostal nerve. 

GAS 39-49; GA 14-15 


42 D. The conus medullaris is loeated at the Ll-2 
vertebral level; therefore, any ehoiee that eontains 
that region is the eorreet answer. L3-4 is a eommon 
loeation to perform lumbar puncture, but it is eandal 
to the apex of the conus medullaris. L3 and L4 are 
eandal to the conus mednllaris. Tll is snperior to the 
conus medullaris. 

GAS 101-108; GA 44-49 

43 D. Because the meninges and spinal eord are 
inelnded in the protrnsion, the patient’s eondition is a 
elassie presentation of spina bifida with meningomy- 
eloeele. If the protrnsion eontains only meninges but 
no GNS tissne, it is known as spina bifida with menin- 
goeele. Meningitis is an inflammation of the meninges 
eansed by baeteria, viral, or numerous other irritants. 
It does not cause deformation of vertebrae or result in 
protrnsion of spinal eord eontents. Spina bifida oe- 
culta is a normally asymptomatie eondition in which 
the vertebral lamina fail to fuse eompletely during 
embryologie development. A tuft of hair is eommonly 
seen growing over the affeeted region (usually Inmbar 
in position). 

GAS 76; GA 44-49 

44 e. Somatie afferent fibers eonvey loealized pain, 
typieally from the body wall and limbs. Viseeral af- 
ferents eonvey antonomie nervons system sensory 
information. Pain from these fibers will present as 
dull and diffnse. Somatie efferent fibers eonvey motor 
information to skeletal mnsele. Sympathetie pregan- 
glionie fibers are viseeral efferent fibers and do not 
eontain sensory information. Parasympathetie pregan- 
glionie fibers are also viseeral efferents and do not 
eontain sensory information. 

GAS 39-49; GA 14-19 

45 B. Lateral flexion is the best answer beeanse 
other movements of the Inmbar portion of the verte- 
bral eolnmn are very limited due to the orientation of 
the artienlar faeets. 

GAS 67-75, 41; GA 21-24, 35 

46 D. Batson’s venons plexus is a valveless net- 
work of veins loeated in the epidnral spaee of the 
vertebral eanal. The laek of valves ean provide a route 
for the metastasis of eaneer (i.e., from prostate or 
breast to brain) beeanse the flow of blood is not uni- 
direetional. The length of Batson’s plexus is irrelevant 
to the question. B is ineorreet beeanse Batson’s plexus 
does not have valves or one-way movement of blood. 
Batson’s plexus is loeated within the epidnral spaee, 
not the snbaraehnoid or subdural spaees. 

GAS 102-106; GA 47 
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47 E. The aeromion (the highest point of the shonl- 
der) is the part of the seapnla that forms the “point” 
of the shonlder. The eoraeoid proeess is loeated more 
medially. The snperior angle of the seapnla is loeated 
near the midline of the baek. The glenoid of the 
seapnla artienlates with the head of the hnmerns to 
form the glenohnmeral joint. The spine of the seapnla 
is loeated posteriorly and separates snpraspinons and 
infraspinons fossae. 

GAS 665-673; GA 354-358 

48 D. All of the spinal nerves below the C7 verte- 
bral level will be affeeted. This inelndes the C7 spinal 
nerve beeanse it exits the vertebral eolnmn above the 
C7 vertebra. The trapezins would be intaet because it 
is innervated by the spinal aeeessory nerve. The del- 
toid mnseles and supraspinatus muscles will be unaf- 
feeted beeanse they reeeive motor snpply from C5 and 
C6. The rhomboid mnseles shonld fnnetion normally 
beeanse they are innervated by the dorsal seapnlar 
nerve (C5). The latissimns dorsi mnseles would not 
fnnetion normally beeanse they are innervated by the 
thoraeodorsal nerves, which reeeive eontribntions 
espeeially from the C7 spinal nerves. 

GAS 89-92; GA 34 

49 e. Spina bifida eystiea refers to spina bifida 
with meningoeele and is the eorreet answer. Cra- 
nium bifida could present with meningoeele in the 
skull, but it would not be loeated in the lower baek. 
Spina bifida oeenlta is a defeet in the formation of 
the vertebral arehes and does not present with me- 
ningoeele. Hemothorax refers to blood accumulation 
in the plenral spaee surrounding the lungs. Arnold- 
ehiari malformation is a herniation of the mednlla 
oblongata and eerebellnm throngh the foramen mag- 
num and would not present with pathologies in the 
lower baek. 

GAS 76; GA 21-27 

50 B. The Inmbar triangle (of Petit) is bordered me- 
dially by the latissimns dorsi, laterally by the external 
abdominal oblique, and inferiorly by the iliae erest. 
The floor of Petit’s triangle is formed by the internal 
abdominal oblique, and this is a possible site of her- 
niation. An indireet ingninal hernia is loeated in the 
ingninal eanal of the anterior abdominal wall. A direet 
ingninal hernia is loeated in the Hesselbaeh triangle 
of the anterior abdominal wall. A femoral hernia oe- 
curs below the inguinal ligament. Answer A is not the 
best answer beeanse this lump is deseribed as soft 
and pliable, which would not likely indieate a tumor, 
as tumors tend to be hard masses. 

GAS 91-94; GA 37 


51 D. This question tests anatomie knowledge re- 
lating to typieal vertebrae and the spinal eord. Inter- 
vertebral disk herniations occur when the nucleus 
pulposus of the intervertebral disk protrndes throngh 
the anulus fibrosus into the intervertebral foramen or 
vertebral eanal. The most eommon protrnsion is pos- 
terolaterally, where the anulus fibrosus is not rein- 
foreed by the posterior longitndinal ligament. The 
inferior and snperior vertebral notehes frame the in- 
tervertebral foramen, so this is the most likely loea- 
tion of eompression. The dentienlate ligaments are 
lateral extensions of pia mater that anehor to the dura 
mater, and they hold the spinal eord in position 
within the snbaraehnoid spaee. The vertebral foramen 
is the eanal throngh which the spinal eord passes; 
while this may also be a plaee of eompression, it is 
not the most likely site of herniation. Artienlar faeets 
are the loeations where vertebral bodies artienlate 
with eaeh other. intereostovertebral joints are loea- 
tions where vertebral bodies artienlate with ribs. 

GAS 80-86; GA 32-35 

52 e. Gandal anesthesia is used to bloek the spinal 
nerves that earry sensation from the perinenm. This 
proeednre is eommonly used by obstetrieians to re- 
lieve pain dnring labor and ehildbirth. Administration 
of loeal anesthetie to the epidnral spaee is via the 
saeral hiatns, which opens between the saeral eornna. 
The anterior saeral foramina are loeated on the pelvie 
snrfaee of the saernm and are not palpable from a 
dorsal approaeh. The posterior saeral foramina and 
intervertebral foramina are the openings throngh 
which saeral nerves exit and are not palpable land- 
marks. The medial saeral erest is eranial to the injee- 
tion site. 

GAS 106-110; GA 44-48 

53 D. The saeral eornna lie on either side of the 
saeral hiatns, from which one ean gain aeeess to the 
saeral eanal. This is the best landmark for administra- 
tion of anesthesia. The isehial tnberosities are more 
eommonly used as landmarks for a pndendal nerve 
bloek. The isehial spines eannot be palpated. The 
posterior snperior iliae spines, thongh palpable, are 
not proximal enongh for an epidnral bloek within 
the saeral eanal. The coccyx is not part of the saeral 
eanal. 

GAS 106-110; GA 44-48 

54 A. The suprascapular nerve passes throngh the 
suprascapular noteh, deep to the snperior transverse 
seapnlar ligament. This nerve is most likely affeeted in 
a fraetnre of the seapnla as deseribed in the question. 
The thoraeodorsal nerve runs behind the axillary artery 
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and lies snperfieial to the snbseapnlaris mnsele and 
would therefore be proteeted. The axillary nerve passes 
posteriorly through the quadrangular spaee, which is 
distal to the suprascapular noteh. The subscapular 
nerve originates from the posterior eord of the braehial 
plexus, which is distal to the site of fraetme. 

GAS 680-683; GA 366, 370 

55 E. Klippel-Feil syndrome is a eongenital defeet in 
which there is a rednetion, or extensive fnsion, in the 
nnmber of eervieal vertebrae. It often manifests as a 
short, stiff neek with limited motion. Lordosis is an 
abnormal inerease in Inmbar curvature. Kyphosis 
[“hunchback”] is an abnormal inerease in thoraeie 
curvature. Seoliosis is a lateral curvature. Spina bifida 
often presents with deformities in the Inmbar region. 
GAS 76-79; GA 21-33 

56 B. Spondylolisthesis is an anterior vertebral dis- 
plaeement ereated by an irregnlarity in the anterior 
margin of the vertebral eolnmn such that L5 and the 
overlying L4 [and sometimes L3) protrnde forward 
rather than being restrained by Sl. Spondylolysis is a 
eondition in which the region between the snperior 
and inferior artienlar faeets (on the posterior areh of 
the L5 vertebra) is damaged or missing, which is not 
the ease in this example. Herniation is a protrnsion of 
the nucleus pulposus through the anulus fibrosus, 
and this is not assoeiated with vertebral disloeation. 
Lordosis and seoliosis are excessive curvatures that 
do not involve disloeations. 

GAS 85-86; GA 21-33 

57 e. Amold-Ghiari malformation resnlts from her- 
niation of the mednlla and eerebellnm into the foramen 
magnum. Meningoeele is a small defeet in the eraninm 
in which only the meninges herniate. Klippel-Feil syn- 
drome resnlts from an abnormal nnmber of eervieal 
vertebral bodies. Hydroeephalns resnlts from an over- 
prodnetion of eerebrospinal fluid, obstruction of its 
flow, or interferenee with CSF absorption. Tethered 
eord syndrome is a eongenital anomaly caused by a 
defeetive elosme of the neural tube. This syndrome is 
eharaeterized by a low conus medullaris and a thiek 
filum terminale. 

GAS 76, 294, 834; GA 21-33 

58 A. Spondylolisthesis is an anterior displaee- 
ment ereated by an irregnlarity in the anterior mar- 
gin of the vertebral eolnmn such that L5 and the 
overlying L4 (and sometimes L3) protrnde forward. 
Spondylolysis is a eondition in which the region be- 
tween the snperior and inferior articular faeets (on 
the posterior areh of the L5 vertebra) is damaged or 


missing, which is not the ease in this example. Crush 
vertebral fraetme is a eollapse of vertebral bodies as 
a result of trauma. Intervertebral disk herniations 
occur when the nucleus pulposus protrudes throngh 
the anulus fibrosus into the intervertebral foramen 
or vertebral eanal. The most eommon protrnsion is 
posterolaterally, where the anulus fibrosus is not 
reinforeed by the posterior longitndinal ligament. 
Klippel-Feil syndrome resnlts from an abnormal 
nnmber of eervieal vertebral bodies. 

GAS 85-86; GA 21-33 

59 A. The odontoid proeess, or the dens, projeets 
snperiorly from the body of the axis and artienlates 
with the anterior areh of the atlas. The posterior and 
anterior tnbereles of the atlas are bony eminenees on 
the outer surface. The inferior artienlar faeet is where 
the axis joins to the C3 vertebra. 

GAS 67-74; GA 21-33 

60 B. The anterior longitndinal ligament is a strong 
fibrons band that eovers and eonneets the anterolateral 
aspeet of the vertebrae and intervertebral disks; it 
maintains stability and prevents hyperextension. It ean 
be torn by eervieal hyperextension. The ligamentnm 
flavnm helps maintain npright postnre by eonneeting 
the laminae of two adjaeent vertebrae. The posterior 
longitndinal ligament runs within the vertebral eanal 
snpporting the posterior aspeet of the vertebrae and 
prevents hyperfIexion. The anulus fibrosns is the outer 
fibrous part of an intervertebral disk. The interspinons 
ligament eonneets adjaeent spinons proeesses. 

GAS 82-86; GA 35 

61 e. The dentienlate ligaments are lateral exten- 
sions of pia mater between the dorsal and ventral 
roots of the spinal nerves that attaeh to the dura ma- 
ter. These ligaments fnnetion to keep the spinal eord 
in the midline position. The posterior longitndinal 
ligament snpports the posterior aspeet of the verte- 
brae within the vertebral eanal. The tentorinm eere- 
belli is a layer of dura mater that supports the oeeipi- 
tal lobes of the eerebral hemispheres and eovers the 
eerebellnm. The ligamentnm flavum helps maintain 
npright postnre by eonneeting the laminae of two 
adjaeent vertebrae. The nnehal ligament is a thieken- 
ing of the supraspinous ligaments extending from the 
C7 vertebra to the external oeeipital protnberanee. 
GAS 101-110; GA 48-49 

62 A. The region bonnded by the upper border of 
the latissimus dorsi, the lateral border of the trape- 
zius, and the medial border of the seapnla is known 
as the triangle of auscultation. Lung sonnds ean be 
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heard most elearly from this loeation beeanse mini- 
mal tissne intervenes between the skin of the baek 
and the Inngs. The deltoid, levator seapnlae, and 
trapezins do not form the borders of the “triangle 
of ansenltation.” The latissimns dorsi, external 
abdominal oblipne, and iliae erest form the border 
of Petit’s inferior Inmbar triangle. The quadratus 
lumborum, internal abdominal oblique, and inferior 
border of the twelfth rib form the border of the 
Grynfeltt’s snperior Inmbar triangle. The reetns ab- 
dominis, ingninal ligament, and inferior epigastrie 
vessels form the border of the Hesselbaeh triangle. 
Petit, Grynfeltt, and Hesselbaeh triangles are eom- 
mon sites for hernias. 

GAS 80-94; GA 37, 141 

63 e. The weakness in shonlder movement resnlts 
from denervation of the teres minor and deltoid by 
the axillary nerve, which passes throngh the quadran- 
gular spaee. Quadrangular spaee syndrome happens 
when there is hypertrophy of the mnseles that border 
the quadrangular spaee or fibrosis of portions of the 
mnseles that are in eontaet with the nerve. 

GAS 680-682; GA 362-366, 378 

64 D. In this MRI a posterolateral herniation be- 
tween L4/L5 exists. In the Inmbar region, spinal 
nerves exit the vertebral eolnmn below their named 
vertebrae. In an L4/L5 intervertebral disk herniation, 
the L5 spinal nerve would be affeeted as it deseends 
between L4/L5 vertebrae to exit below the L5 level. 
GAS 108-110; GA 32-33, 44 

65 B. The (great radienlar) artery of Adamkiewicz is 
important for blood snpply to anterior and posterior 
spinal arteries. The loeation of this artery shonld be 
noted dnring snrgery beeanse damage to it ean result 
in dire consequences, inelnding loss of all sensation 
and volnntary movement inferior and at the level of 
the injury. Injnry to the left vertebral artery would not 
be likely due its superior loeation to the snrgieal site. 
Ligation of the posterior spinal artery would not occur 
because of its proteeted loeation inside the spinal eol- 
umn. Transeetion of the conus medullaris of the spinal 
eord would not occur as this structure is loeated at Ll, 
L2 levels and is, again, proteeted inside the spinal eol- 
umn. Division of the thoraeie sympathetie ehain would 


not be likely as the symptoms deseribed inelnde limb 
paralysis, which would not be a consequence of sym- 
pathetie disrnption. 

GAS 102-103; GA 46 

66 e. Seoliosis ean be a seeondary eondition in 
such disorders as muscular dystrophy and polio in 
which abnormal mnsele does not keep the vertebral 
eolnmn’s normal alignment and resnlts in a lateral 
curvature. Lordosis is inereased seeondary curvature 
of the lumbar region. It ean be eansed by stress on the 
lower baek and is quite eommon in pregnaney. Ky- 
phosis is inereased primary curvature of the thoraeie 
regions and prodnees a hnnehbaek deformity. It ean 
be seeondary to tubercuIosis, prodneing a “gibbus 
deformity,” which results in angnlated kyphosis at the 
lesion site. Spina bifida is a eongenital defeet and 
would not present as a resnlt of muscular dystrophy 
or polio. Osteoarthritis most eommonly presents with 
age from normal “wear and tear.” It is not likely in a 
23-year-oId woman. 

GAS 77-79; GA 21-30 

67 B. Transeetion of all dorsal rootlets of the nerves 
from the hip area is also known as a dorsal rhizotomy. 
This type of snrgieal proeednre is performed to elimi- 
nate pain sensation from whichever dermatome level 
is transeeted. Beeanse dorsal rootlets eontain general 
sensory afferent fibers, entting these would eliminate 
sensation and thus pain. Division of the ventral pri- 
mary rami might resnlt in pain elimination; however, 
beeanse the fibers in ventral rootlets are mixed, there 
would also be adverse consequences such as motor 
and sympathetie and even parasympathetie defieits 
depending on the level. Removal of abdominal sym- 
pathetie ehain ganglia on the right side would not 
eliminate pain in the hip area sinee the fibers for this 
sensation are general somatie afferents and the sym- 
pathetie ehain eontains general viseeral efferents and 
afferents. Transeetion of dorsal primary rami of spinal 
nerves would not eliminate pain in the hip beeanse 
the dorsal rootlets eontain mixed fibers that snpply 
only a limited area on the baek. Division of lower 
Inmbar and saeral ventral rootlets would not elimi- 
nate pain sensation sinee these rootlets eontain effer- 
ent motor fibers and no afferents. 

GAS 36-39, 107-110; GA 45 
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MM A 2-day-old newborn is diagnosed with transposi- 
tion of the great arteries. Which strnetnre is responsible 
for the division of the trnnens arteriosns into the great 
arteries? 

□ A. Septnm seenndnm 

□ B. Septnm primnm 

□ e. Bnlbar septnm 

□ D. Aortieopnlmonary septnm 

□ E. Endoeardial enshions 

MM A 32-year-old woman in her third trimester of 
pregnaney is nndergoing a rontine nltrasonnd examina- 
tion. The examination of the fetns reveals enlarged and 
eehogenie Inngs, inverted diaphragm, and fetal aseites. 
Which eondition is best eharaeterized by these signs? 

□ A. Laryngeal atresia 

□ B. Traeheal atresia 

□ e. Polyhydramnios 

□ D. Lnng hypoplasia 

□ E. Oligohydramnios 



A 2-year-old ehild is seen in the pediatrie eardiol- 
ogy unit for a eongenital heart eondition. Which of the 
following eonditions occurs most often? 


□ A. Membranons ventrienlar septal defeet 

□ B. Tetralogy of Fallot 

□ e. Muscular ventricular septal defeet 

□ D. Ostium secundum defeet 

□ E. Ostium primum defeet 

A 2-day-old is diagnosed with transposition of 
the great arteries. If this eondition were to be left un- 
treated for more than 4 months, it would be fatal. 
Which of the following structures must remain patent 
so that the infant ean snrvive until snrgieal eorreetion 
of the malformation? 

□ A. Ductus arteriosus 

□ B. IJmbilieal arteries 

□ e. IJmbilieal vein 

□ D. Goaretation of the aorta 

□ E. Pnlmonary stenosis 

MM A 2-day-old newborn female is diagnosed with 
pnlmonary stenosis, overriding of the aorta, ventrienlar 
septal defeet, and hypertrophy of the right ventriele. 
Which eondition is best eharaeterized by these signs? 

□ A. Tetralogy of Fallot 

□ B. Atrial septal defeet 
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□ C. Transposition of the great vessels 

□ D. Pnlmonary atresia 

□ E. Ventrienlar septal defeet 



A 2-day-old newborn female is diagnosed with 
pnlmonary stenosis, overriding of the aorta, ventrienlar 
septal defeet, and hypertrophy of the right ventriele. 
Which of the following embryologie meehanisms is 
most likely responsible for the development of this 
elnster of anomalies? 

□ A. Snperior malalignment of the snbpnlmonary 
infnndibnlnm 


□ B. Defeet in the aortieopnlmonary septnm 

□ e. Endoeardial enshion defeet 

□ D. Total anomalons pnlmonary venons 

eonneetions 

□ E. Atrioventrienlar eanal malformation 


A 5-year-old boy is admitted to the hospital with 
severe dyspnea. Dnring physieal examination a lond 
systolie mnrmnr and a wide, fixed, split sonnd is 
noted. What is the most likely diagnosis? 

□ A. Ventrienlar septal defeet 

□ B. Atrial septal defeet 

□ e. Tetralogy of Fallot 

□ D. Transposition of the great arteries 

□ E. Aortie stenosis 


M'M A 3-month-old infant is diagnosed with Down 
syndrome. A rontine eardiovasenlar examination re- 
veals that the infant snffers from arrhythmias. What 
other eardiae eonditions are most likely to oeenr with 
Down syndrome? 

□ A. Tetralogy of Fallot 

□ B. Transposition of the great arteries 

□ e. Atrial septal and ventrienlar septal defeets 

□ D. Trnnens arteriosns 

□ E. Goaretation of the aorta 



A 3-month-old infant is diagnosed with a deletion 
at the 22qll ehromosome. A rontine eardiovasenlar 
examination reveals severe eongenital eardiae malfor- 
mation. Which of the following malformations will 
most likely be assoeiated with 22qll syndrome? 


□ A. Tetralogy of Fallot and trnnens arteriosns 

□ B. Transposition of the great arteries 

□ e. Atrial septal and ventrienlar septal defeets 

□ D. Goaretation of the aorta 

□ E. Aortie atresia 
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A 28-year-old woman in her third trimester of 
pregnaney with a eomplaint of dizziness for several 
days is admitted to the hospital. Physieal examination 
reveals that she has diabetes mellitns. Which of the 
following eardiae malformations is most likely to affeet 
the fetns when the mother has this disease? 


□ A. Tetralogy of Fallot 

□ B. Transposition of the great arteries 

□ e. Atrial septal and ventrienlar septal defeets 

□ D. Trnnens arteriosns 

□ E. Goaretation of the aorta 
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Dnring eardiae eatheterization of a 6-year-old 
ehild, the radiologist notes that the eontrast medinm 
released into the areh of the aorta is visible immedi- 
ately in the left pnlmonary artery. What is the most 
likely explanation for this finding? 


□ A. Atrial septal defeet 

□ B. Mitral stenosis 

□ e. Patent dnetns arteriosns 

□ D. Patent dnetns venosns 

□ E. Ventrienlar septal defeet 
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_ A 3-year-old male patient presents with a elini- 

eally signifieant atrial septal defeet [ASD). The ASD 
nsnally resnlts from ineomplete elosnre of which of the 
following strnetnres? 

□ A. Foramen ovale 


□ B. Ligamentnm arteriosnm 

□ e. Dnetns arteriosns 


□ D. Sinns venarnm 


□ E. Goronary sinns 
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A prematnre infant has progressive diffienlty in 
breathing and is diagnosed with respiratory distress 
syndrome. Which eells are defieient in synthesizing 
snrfaetant in this syndrome? 


□ A. Alveolar eapillary endothelial 

□ B. Bronehial mneons 

□ e. Bronehial respiratory epithelinm 

□ D. Type I alveolar 

□ E. Type II alveolar 
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A newborn baby was diagnosed with eventration 
of the diaphragm. In this eondition, half of the dia- 
phragm aseends into the thorax dnring inspiration, 
while the other half eontraets normally. What is the 
eanse of this eondition? 


□ A. Absenee of a plenroperieardial fold 

□ B. Absenee of mnsenlatnre in one half of the 

diaphragm 
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□ C. Failure of migration of diaphragm 

□ D. Failme of the septum transversum to develop 

□ E. Absenee of a plenroperitoneal fold 
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A 35-year-old male is admitted to the emergeney 
department beeanse of a severe nosebleed and a head- 
aehe that had beeome worse dnring the weekend. On 
physieal examination his upper body appears much 
better developed than his lower body, a loud midsys- 
tolie murmur is present on his anterior ehest wall and 
baek, his lower extremities are eold, and femoral pulses 
are absent. Which of the following embryologie 
structure(s) has been most likely affeeted to prodnee 
such symptoms? 


□ A. Bulbus eordis 

□ B. Ductus arteriosus 

□ e. Third, fourth, and sixth pharyngeal arehes 

□ D. Right and left horns of sinus venosus 

□ E. Right eardinal vein 
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_ After a 2-day-old newborn male swallows milk he 

beeomes eyanotie. After 3 days he develops pnenmo- 
nia. A traeheoesophageal fistnla is snspeeted. Failnre of 
development has oeenrred most speeifieally in which 
of the following stmetnres? 


□ A. Esophagns 

□ B. Traehea 

□ e. Tongne 

□ D. Traeheoesophageal septum 

□ E. Pharynx 


□ D. Varieella virns 

□ E. Treponema pallidnm 
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A 5-year-old boy has frequent episodes of fatigabil- 
ity and dyspnea. An ultrasound examination reveals an 
atrial septal defeet, loeated at the opening of the snperior 
vena eava. Which of the following types of atrial septal 
defeets are eharaeteristie for this deseription? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 

20 

A 


Atrioventrienlar (AV) eanal 


dis. Despite the efforts of doetors at the pediatrie inten- 
sive eare unit the infant died from eardiae failnre and 
hypoxemia. Which of the following embryologie events 
is most likely responsible for the development of such 
eonditions? 


□ A. Fanlty development of the sternnm and peri- 

eardinm, seeondary to ineomplete fusion of 
the lateral folds 

□ B. Intermption of third pharyngeal areh 

development 

□ e. Intermption of fonrth pharyngeal areh 

development 

□ D. Intermption of fifth pharyngeal areh 

development 

□ E. Fanlty development of sinus venosus 


After a 2-day-old newbom male swallows milk he 
beeomes eyanotie. After 3 days he develops pnenmo- 
nia. A traeheoesophageal fistnla is snspeeted. Which of 
the following eonditions is most likely to be assoeiated 
with a traeheoesophageal fistnla? 

□ A. Oligohydramnios 

□ B. Rnbella 

□ e. Polyhydramnios 

□ D. Thalidomide 

□ E. Toxoplasmosis 

ll:l A 2-day-old newborn male develops mild eyano- 
sis. An ultrasound examination reveals a patent ductus 
arteriosus. Which of the following infeetions will most 
likely lead to this eongenital anomaly? 

□ A. Toxoplasmosis 

□ B. Rnbella 

□ e. Gytomegalovims 
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_ A 2-day-old newborn male is admitted to the pe- 

diatrie intensive eare unit with eyanosis and taehypnea. 
Gardiae ultrasound and MRI examinations reveal to- 
tally anomalons pnlmonary eonneetions. Which of the 
following embryologie events is responsible for this 
malformation? 


□ A. Abnormal septation of the sinus venosus 

□ B. Abnormal development of the septum 

secundum 

□ e. Abnormal development of the left sinus horn 

□ D. Abnormal development of the eoronary sinus 

□ E. Abnormal development of eommon eardinal 

vein 

m A 3-day-old newborn has diffienlties breathing. A 
CT sean of his ehest and abdomen reveals the absenee 
of the eentral tendon of the diaphragm. Which of the 
following stmetnres failed to develop normally? 

□ A. Plenroperitoneal folds 

□ B. Plenroperieardial folds 
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□ C. Septum transversum 

□ D. Gervieal myotomes 

□ E. Dorsal mesentery of the esophagns 
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A 30-year-old man is diagnosed with a bloekage 
of arterial flow in the proximal part of the thoraeie 
aorta. Braehial arterial pressnre is markedly inereased, 
femoral pressnre is deereased, and the femoral pnlses 
are delayed. The patient shows no external signs of 
inflammation. Which of the following stmetnres failed 
to develop normally? 


□ A. Seeond aortie areh 

□ B. Third aortie areh 

□ e. Fourth aortie areh 


□ D. Fifth aortie areh 

□ E. Ductus venosus 
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_ A 1-year-old ehild was admitted to the pediatrie 

elinie due to severe dyspnea. ECG reveals eardiae ar- 
rhythmia and right ventrienlar hypertrophy. An angio- 
gram reveals a patent ductus arteriosus [PDA). From 
which of the following embryologie arterial stmetnres 
does the PDA take origin? 

□ A. Left sixth areh 


□ B. Right sixth areh 

□ e. Left fifth areh 


□ D. Right sixth areh 

□ E. Left fourth areh 


m A 4-year-old girl is admitted to the hospital with 
high fever. Staphyloeoeens anrens is isolated from her 
blood cultures and antibiotie therapy is initiated. A 
loud, harsh murmur is heard on auscultation. A ehest 
radiograph shows prominent pnlmonary arteries. Eeho- 
eardiography shows all the valves to be normal. Which 
eongenital heart disease most likely explains these 
findings? 

□ A. Atrial septal defeet 

□ B. Tetralogy of Fallot 

□ e. Goaretation of the aorta 

□ D. Patent ductus arteriosus 

□ E. Aortie atresia 


m A 3-day-old infant is admitted to the eardiology 
unit with severe eyanosis. Dnring eehoeardiographie 
examination a right-to-left shunt is identified. Which of 
the following eonditions will most likely prodnee this 
type of shunt? 

□ A. Interatrial septal defeet 

□ B. interventrienlar septal defeet 

22 □ e. Patent ductus arteriosus 


□ D. Gorreeted transposition of the great arteries 

□ E. Gommon tmncus arteriosus 
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_ A 4-day-old infant was admitted to the pnlmonary 

unit snffering from dyspnea and eyanosis. Radiographie 
examination revealed a left hypoplastie lung and her- 
niation of abdominal intestines into the left thoraeie 
eavity. Which of the following embryologie stmetnres 
most likely failed to develop properly? 


□ A. Septnm transversnm 

□ B. Plenroperitoneal membrane 

□ e. Traeheoesophageal septnm 

□ D. Laryngotraeheal groove 

□ E. Foregnt 
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A 3-month-old infant is diagnosed with a ven- 
trienlar septal defeet [VSD) at the area of the subpul- 
monary infundibulum. Which of the following stme- 
tures must be avoided carefully by the surgeon when 
the sutures are plaeed at the site of the defeet? 


□ A. Right bundle braneh 

□ B. Right eoronary artery 

□ e. Trienspid valve 


□ D. Left anterior deseending eoronary artery 

□ E. Aortie valve 
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A 2-day-old infant is diagnosed with ineomplete 
division of the foregnt into respiratory and digestive 
portions. Which is the most eommon eongenital eondi- 
tion eharaeteristie of this deseription? 


□ A. Esophageal atresia 

□ B. Esophageal aehalasia 

□ e. Traeheoesophageal fistnla 

□ D. eongenital diaphragmatie hernia 

□ E. Esophageal fistnla 


[jj An unconscious 2-month-old infant is admitted to 
the emergeney department after an antomobile eolli- 
sion. An emergeney traeheostomy is performed. Which 
of the following stmetnres is most eommonly at high 
risk of injury during this proeednre? 


□ A. Left braehioeephalie vein 

□ B. Left eommon earotid artery 


□ e. Vagus nerve 

□ D. Phrenie nerve 


□ E. Thoraeie duct 
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_ A 45-year-old female is admitted to the hospital 

with difficulty breathing. Radiographie examination re- 
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veals a tumor invading the lung snrfaee anterior to the 
hilum. Which nerve is most likely eompressed by the 
tumor to result in dyspnea? 

□ A. Phrenie 

□ B. Vagus 

□ e. intereostal 

□ D. Reenrrent laryngeal 

□ E. Cardiopulmonary 


E3 A 62-year-old male patient expresses eoneern that 
his voiee has ehanged over the preeeding months. Im- 
aging reveals a growth loeated within the aortie areh, 
adjaeent to the left pnlmonary artery. Which nenral 
structure is most likely being eompressed to cause the 
ehanges in the patienPs voiee? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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and eomplains of inability to reaeh a pantry shelf just 
above her head. History reveals that 2 months ago she 
underwent a masteetomy proeednre and she did not 
have this eomplaint prior to the snrgery. Which nerve 
was most likely damaged dnring snrgery to resnlt in the 
patient’s eomplaint? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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geney department with a eomplaint of severe, sharp, 
but poorly loealized pain on the ehest wall. Radio- 
graphie examination gives evidenee of plenral effnsion. 
What is the loeation of the nenronal eell bodies respon- 
sible for the nerve fibers that earry this pain to the 
eentral nervons system [CNS)? 


□ A. Dorsal root ganglia 

□ B. Sympathetie ehain ganglia 

□ e. Dorsal horn of the spinal eord 

□ D. Lateral horn of the spinal eord 

□ E. Ventral horn of the spinal eord 


m A 23-year-old man is admitted to the emergeney 
department after an antomobile eollision. Physieal ex- 
amination reveals taehyeardia. What is the loeation of 


the preganglionie nenral eell bodies involved in in- 
ereasing the heart rate? 

□ A. Deep eardiae plexus 

□ B. Dorsal motor nucleus of vagus 

□ e. Lateral horn T5 to T9 

□ D. Lateral horn T1 to T4 

□ E. Snperior, middle, and inferior eervieal ganglia 

E3 A 55-year-old male is admitted to the emergeney 
department with a diagnosis of possible myoeardial 
infaretion. Which nerves earry pain fibers from the 
heart to the CNS? 

□ A. Vagus 

□ B. Greater thoraeie splanehnie 

□ e. Least thoraeie splanehnie 

□ D. Cardiopulmonary [thoraeie viseeral) 

□ E. T5 to T9 ventral rami 
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A 17-year-old girl is admitted to the hospital with 
severe dyspnea. Physieal examination reveals that the 
patient is snffering from an asthma attaek, with assoei- 
ated bronehospasm. Which of the following nerves is 
responsible for the innervation of the bronehial smooth 
muscle eells? 


□ A. Greater thoraeie splanehnie 

□ B. Phrenie 

□ e. Vagus 

□ D. intereostal 

□ E. Lesser thoraeie splanehnie 
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_ A 42-year-old woman is admitted to the hospital 

with an inability to speak. The patient’s personal his- 
tory reveals that she has experienced hoarseness for 
the past month. A ehest radiograph reveals a mass at 
the aortopnlmonary window. Which of the following 
nerves is most likely eompressed? 


□ A. Vagus 

□ B. Phrenie 

□ e. Left reenrrent laryngeal 

□ D. Right reenrrent laryngeal 

□ E. Greater thoraeie splanehnie 


ED Following the diagnosis of breast eaneer, a 42- 
year-old woman underwent a total masteetomy, inelnd- 
ing excision of the axillary tail [of Spenee). Postopera- 
tively, the patient eomplains of dysesthesia in the inner 
aspeet of the arm and axilla. Which of the following 
nerves was most likely injnred dnring the proeednre? 

□ A. IJlnar 

□ B. Long thoraeie 






THORAX 


□ C. Intereostobraehial 

□ D. Lateral entaneons nerve of T4 

□ E. Axillary nerve 

A 39-year-old male is admitted to the hospital 
with a eomplaint of severe retrosternal pain that radi- 
ates to the left shonlder. The pain is relieved by lean- 
ing forward. Ansenltation reveals a perieardial fhe- 
tion rub, leading to a diagnosis of periearditis. Which 
of the following nerves is responsible for the radiat- 
ing pain? 

□ A. intereostobraehial 

□ B. Phrenie 

□ e. Long thoraeie 

□ D. Greater thoraeie splanehnie 

□ E. Cardiopulmonary 
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_ A 72-year-old male is admitted to the hospital 

with eomplaints of severe ehest pain radiating to his 
left arm. ECG examination provides evidenee of signifi- 
eant myoeardial infaretion of the posterior wall of the 
left ventriele. Which of the following nerves is respon- 
sible for the radiation of pain to the arm dnring myo- 
eardial infaretion? 


□ A. Phrenie 

□ B. Vagus 

□ e. intereostobraehial 

□ D. Greater splanehnie 

□ E. Suprascapular 


m A 43-year-old male hunter is admitted to the 
emergeney department after falling over a barbed 
wire fenee, as a resnlt of which he snffered several 
deep laeerations along the left midaxillary line. When 
the patient is examined in the ontpatient elinie sev- 
eral days later, nnmbness and anhydrosis are ob- 
served anterior to the area of the cuts. Which struc- 
tures were most likely damaged to result in these 
signs? 

□ A. Dorsal roots 

□ B. Ventral roots 

□ e. Cutaneous branehes of dorsal rami 

□ D. Cutaneous branehes of ventral rami 

□ E. Rami eommnnieans 


A 62-year-old patient is admitted to the hospital 
with a eomplaint of snddenly oeenrring, tearing pain 
radiating to his baek. A CT examination reveals that the 
patient has an aortie anenrysm. An nrgent plaeement 
of an endovasenlar stent-graft is ordered. Which of the 


following nerves are most likely responsible for the 
tearing sensation radiating to his baek? 

□ A. Somatie afferent 

□ B. Thoraeie viseeral afferent 

□ e. Sympathetie postganglionies 

□ D. Sympathetie preganglionies 

□ E. Parasympathetie afferent 

LE:l A 22-year-old woman had nndergone eleetive 
breast enhaneement, with the insertion of 250-ml sa- 
line bags bilaterally. This resnlted, unfortunately, in 
loss of sensation bilaterally in the nipples and areolae 
and some rednetion of sensation of the skin from the 
areolae laterally to the midaxillary lines. Which of the 
following nerves were most likely snbjeet to iatrogenie 
injnry? 

□ A. Anterior cutaneous branehes of seeond and 

third intereostal nerves 

□ B. Anterior and lateral cutaneous branehes of 

the fonrth intereostal nerves 

□ e. Lateral peetoral nerves 

□ D. Cutaneous branehes of the seeond thoraeie 

spinal nerves (intereostobraehial nerves] 

□ E. Lateral cutaneous branehes of the seeond and 

third intereostal nerves 
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A 32-year-old female is admitted to the emer- 
geney department with dyspnea, dysphagia, hoarse- 
ness, and severe anxiety. Her medieal history reveals 
that she has lived on a liquid diet for some months and 
has lost more than 30 Ib. Over the past several weeks, 
she has had bloody sputum during attaeks of eonghing. 
Flnoroseopy and a barinm swallow reveal a 4-em mass 
assoeiated with a bronehns and assoeiated eompres- 
sion of the esophagns. Which of the following nerves 
is most likely to be affeeted? 


□ A. Right reenrrent laryngeal nerve 

□ B. Left vagus nerve, posterior to the hilum of 

the lung 

□ e. Left reenrrent laryngeal nerve 

□ D. Greater thoraeie splanehnie nerve 

□ E. Phrenie nerve 
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_ A 35-year-old man is admitted to the hospital 

with pain on swallowing. Imaging reveals a dilated left 
atrinm. Which structure is most likely being eom- 
pressed by the expansion of the left atrinm to resnlt in 
the patient’s symptoms? 


□ A. Esophagns 

□ B. Root of the lung 

□ e. Traehea 





THORAX 


□ D. Superior vena eava 

□ E. Inferior vena eava 


LYM A 32-year-old female is admitted to the hospital in 
a eomatose state. Physieal examination reveals that the 
patient suffers from anorexia nervosa. A nasogastrie 
tube is ordered to be inserted. What is the last site at 
which resistanee would be expected as the tube passes 
from the nose to the stomaeh? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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□ E. Esophageal hiatus of the diaphragm 


severe ehest pain. During examination a slight rhythmie 
pnlsation on the ehest wall at the left fifth intereostal 
spaee is noted in the midelavienlar line. What part of the 
heart is responsible for this pnlsation? 


□ A. Right atrium 

□ B. Left atrium 

□ e. Aortie areh 

□ D. Apex of the heart 

□ E. Mitral valve 


A 42-year-old male was admitted to the hospital 
after a head-on vehienlar eollision in which he reeeived 
severe blunt tranma to his sternnm from the steering 
wheel. What part of the heart would be most likely to 
be injured by the impaet? 

□ A. Right ventriele 

□ B. Apex of left ventriele 

□ e. Left ventriele 

□ D. Right atrium 

□ E. Anterior margin of the left atrium 

m A 54-year-old male is admitted to the hospital 
with dyspnea. Imaging and physieal examination and 
eehoeardiographie stndies reveal severe mitral valve 
prolapse. Auscultation of this valve is best performed 
at which loeation? 

□ A. Left fifth intereostal spaee, just below the 

nipple 

□ B. Right lower part of the body of the sternnm 

□ e. Right seeond intereostal spaee near the lateral 

border of the sternnm 

□ D. Direetly over the middle of the manubrium 

□ E. Left seeond intereostal spaee near the lateral 

border of the sternnm 
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A 48-year-old male patient is admitted with 
ehronie angina. Goronary angiography reveals nearly 
total bloekage of the circumflex artery near its origin 
from the left eoronary artery. When this artery is ex- 
posed to perform a bypass proeednre, what aeeompa- 
nying vein must be proteeted from injury? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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bypass operation. The artery of primary eoneern is the 
vessel that snpplies much of the left ventriele and the 
right and left bundle branehes of the eardiae conduc- 
tion system. Which artery is the snrgeon most eon- 
eerned with? 


□ A. Right marginal 

□ B. Anterior interventrienlar 

□ e. Circumflex 

□ D. Artery to the sinoatrial (SA) node 

□ E. Posterior interventrienlar 


A 58-year-old patient presents himself to the 
emergeney department with severe angina. IJpon ear- 
diae eatheterization, it is found that he has a signifieant 
oeelnsion in his right eoronary artery, just distal to the 
right sinus of the aortie valve. His eollateral eardiae 
circulation is minimal. Assnming the patient is right 
eoronary dominant, which of the following arteries 
would be most likely to still have normal blood flow? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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Right [acute) marginal artery 
Atrioventrienlar nodal artery 
Posterior interventrienlar artery 
Sinoatrial nodal artery 
Anterior interventrienlar artery 


department with severe ehest pain. Goronary angiogra- 
phy reveals that the patient’s right eoronary artery is 
free of pathology. The left eoronary artery is found to 
be 70% to 80% oeelnded at three points proximal to its 
bifnreation into the circumflex and left anterior de- 
seending arteries. Having a left dominant eoronary 
eirenlation, and without surgery, what is the most 
likely explanation for a poor prognosis for reeovery of 
this patient to a normally aetive life? 


□ A. All the branehes of the eoronary artery are 

end arteries, preelnding the ehanee that anas- 
tomotie eonneetions will occur. 






THORAX 



□ B. It is probable that the anterior and posterior 

papillary mnseles of the trienspid valve have 
been damaged. 

□ e. The blood snpply of the SA node is 

inadequate. 

□ D. The development of effeetive eollateral 

circulation between anterior and posterior 
interventrienlar arteries wiil not be possible. 

□ E. The blood snpply of the AV node will be 

inadequate. 
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_ A 35-year-old woman is admitted to the hospital 

with dyspnea. During physieal examination her Si 
heart sound is very loud. Which of the following valves 
is most likely defeetive? 


□ A. Mitral valve 

□ B. Aortie 

□ e. Pnlmonary 

□ D. Aortie and pnlmonary 

□ E. Trienspid 

m A 72-year-old male is admitted to the hospital 
with severe ehest pain. ECG examination provides evi- 
denee of severe myoeardial infaretion of the lower part 
of the muscular interventricular septum. The function 
of which of the following valves will be most severely 
affeeted? 


□ A. Pnlmonary 

□ B. Aortie 

□ e. Trienspid 

□ D. Mitral 

□ E. Enstaehian 


A 35-year-old woman is admitted to the hospital 
with a eomplaint of shortness of breath. During physi- 
eal examination it is noted that there is wide splitting 
in her heart sound. ECG reveals a right bnndle 
braneh bloek. Which of the following valves is most 
likely defeetive? 

□ A. Mitral valve 

□ B. Pnlmonary 

□ e. Aortie and mitral 

□ D. Trienspid 

□ E. Trienspid and aortie 
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A 3-month-old infant is diagnosed with a mem- 
branons ventrienlar septal defeet. A eardiae operation 
is performed, and the septal defeet is patehed inferior 
to the noneoronary cusp of the aorta. Two days postop- 


eratively the infant develops severe arrhythmias affeet- 
ing both ventrieles. Which part of the eondnetion tissne 
was most likely injnred dnring the proeednre? 

□ A. Right bnndle braneh 

□ B. Left bnndle braneh 

□ e. Bundle of His 

□ D. Posterior internodal pathway 

□ E. Atrioventrienlar node 


m A 62-year-old male was admitted to the hospital 
with intense left ehest pain. ECG and eehoeardiography 
reveal myoeardial infaretion and pnlmonary valve re- 
gnrgitation. Emergeney eoronary angiography is per- 
formed and provides evidenee that the artery snpplying 
the upper portion of the anterior right ventrienlar free 
wall is oeelnded. Which of the following arteries is 
most likely to be oeelnded? 

□ A. Circumflex 

□ B. Anterior interventrienlar artery 

□ e. Posterior interventrienlar artery 

□ D. Artery of the conus 

□ E. Acute marginal braneh of the right eoronary 

artery 
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A 3-month-old male infant died unexpectediy in 
his sleep. The pathologist examined the histologie 
slides of tissue samples taken from the heart of the in- 
fant and observed that a portion of the eondnetion tis- 
sue that penetrates the right fibrons trigone had be- 
eome neerotie. As a result, a fatal arrhythmia probably 
developed, leading to the death of the infant. Which of 
the following parts of the eondnetion tissue was most 
likely interrupted? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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tal after blunt tranma to her sternnm by the steering 
wheel dnring a ear erash. Radiographie examination 
reveals a eardiae tamponade. ECG data indieate that 
the heart has been severely injnred. Which of the 
following eardiae structures will most likely be 
injured? 


□ A. Right ventriele 

□ B. Obtuse margin of the left ventriele 

□ e. Right atrinm 


26 






THORAX 


□ D. Left atrium 

□ E. Apex of the left ventride 


m A 69-year-old male is admitted to the hospital 
with intense left ehest pain. ECG reveals hypokinetie 
ventrienlar septal mnsde, myoeardial infaretion in the 
anterior two thirds of the interventricular septum, and 
left anterior ventrienlar walL The patient’s ECG also 
exhibited left bundle braneh bloek. Which of the fol- 


lowing 

□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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A 49-year-old woman is admitted to the hospital 
eomplaining of severe, emshing, retrosternal pain dur- 
ing the preeeding hour. An ECG reveals that she is suf- 
fering from acute myoeardial infaretion in the posterior 
aspeet of her left ventride and posteromedial papillary 
muscle. A eoronary angiogram is performed and the 
patient is found to have left eoronary dominant eirenla- 
tion. Which of the following arteries is the most likely 
to be oeelnded? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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annual medieal examination. During eehoeardiographie 
examination a large, mobile stmetnre resembling a 
thrombns is identified in the right atrinm near the 
opening of the inferior vena eava. After earefnl exami- 
nation the doetor identifies the large mobile stmetnre 
as a normal eomponent of the heart. Which of the fol- 
lowing stmetnres could most likely resemble a throm- 
bus in this loeation? 

□ A. Trienspid valve 

□ B. Enstaehian valve 

□ e. Thebesian valve 

□ D. Septnm primum 

□ E. Fossa ovalis 


m A 4-year-old male is operated on for a eorreetion 
of a small, muscular interventricular septal defeet. To 
aeeess the right side of the intraventricular septum, a 
wide ineision is first made in the anterior snrfaee of the 
right atrium. Instmments are then inserted throngh the 
trienspid valve to eorreet the ventrienlar septal defeet. 


Which of the following stmetnres is the most emeial to 
proteet during the opening of the right atrinm? 

□ A. Grista terminalis 

□ B. Peetinate mnseles 

□ e. Trienspid valve 

□ D. Enstaehian valve 

□ E. Goronary sinus 


^3 A 52-year-old patient is admitted to the hospital 
with severe ehest pain. ECG and radiographie examina- 
tions provide evidenee of a signifieant myoeardial in- 
faretion and eardiae tamponade. An emergeney periear- 
dioeentesis is ordered. At which of the following 
loeations will the needle best be inserted to relieve the 
tamponade? 

□ A. Right seventh intereostal spaee in the midaxil- 

lary line 

□ B. Left fifth intereostal spaee in the midelavien- 

lar line 

□ e. Right third intereostal spaee, 1 ineh lateral to 

the sternnm 

□ D. Left sixth intereostal spaee, Vz ineh lateral to 

the sternnm 

□ E. Triangle of auscultation 
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A 55-year-old man is bronght to the emergeney 
department after his motoreyele eollided with an auto- 
mobile. He is hypotensive, his pulse is irregular, and he 
shows other signs of snbstantial blood loss. MRI and CT 
sean evalnations reveal profnse abdominal bleeding. A 
deeision is made to enter the ehest so that the deseend- 
ing thoraeie aorta ean be elamped to minimize blood 
loss and to preserve eerebral blood flow. After snrgieal 
entranee into the thorax, the fibrous pericardium is ele- 
vated with a foreeps and punctured. A midline, longitn- 
dinal ineision of the perieardinm would best be made to 
prevent injmy to which of the following stmetnres? 


□ A. Auricular appendage of the left atrinm 

□ B. eoronary sinus 

□ e. Left anterior deseending artery 

□ D. Left phrenie nerve 

□ E. Left sympathetie trunk 


68 


During eardiae snrgery of a 45-year-old male the 
eardiae snrgeon ean plaee her fingers in the transverse 
perieardial sinus, if neeessary. This allows the snrgeon 
to easily plaee a vasenlar elamp upon which of the fol- 
lowing vessels? 


□ A. Right and left pnlmonary veins 

□ B. Snperior and inferior vena eava 

□ e. Right and left eoronary arteries 






THORAX 


□ D. Pulmonary tmnk and aseending aorta 

□ E. Pulmonary trunk and snperior vena eava 


m A 48-year-old male patient is scheduled to have a 
eoronary arterial bypass because of ehronie angina. Coro- 
nary arteriography reveals nearly total bloekage of the 
posterior deseending interventricular artery. In exposing 
this artery to perform the bypass proeednre, which ae- 
eompanying vessel is most snseeptible to injury? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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A 54-year-old male is admitted to the hospital 
with severe ehest pain. ECG examination reveals a 
myoeardial infaretion. If the posterior interventrienlar 
braneh in the patient arises from the right eoronary 
artery, which part of the myoeardinm will most likely 
have its blood snpply redneed if the circumflex braneh 
of the left eoronary artery beeomes oeelnded from an 
atheroselerotie plaque? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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myoeardial infaretions is admitted to the hospital with 
severe ehest pain. ECG reveals a new myoeardial in- 
faretion and ventrienlar arrhythmia. Goronary angiog- 
raphy reveals that the right eoronary artery is bloeked 
just distal to the origin of the right marginal artery in a 
right eoronary dominant eirenlation. Which of the fol- 
lowing structures would most likely be affeeted after 
such a bloekade? 


□ A. Right atrium 

□ B. SA node 

□ e. AV node 

□ D. Lateral wall of the left ventriele 

□ E. Anterior interventrienlar septnm 


A 43-year-old woman is diagnosed with mitral 
valve stenosis. Dnring physieal examination the first 
heart sound is abnormally loud. Which of the following 
heart valves are responsible for the prodnetion of the 
first heart sound? 

□ A. Aortie and mitral 

□ B. Aortie and trienspid 


□ e. Trienspid and mitral 

□ D. Mitral and pnlmonary 

□ E. Trienspid and pnlmonary 

A 75-year-old woman is admitted to the hospital 
with anginal pain. ECG reveals myoeardial infaretion 
and a right bnndle braneh bloek. Dnring physieal ex- 
amination the patient has a loud seeond heart sound. 
Which of the following heart valves are responsible for 
the prodnetion of the seeond heart sound? 

□ A. Aortie and pnlmonary 

□ B. Aortie and trienspid 

□ e. Trienspid and mitral 

□ D. Mitral and pnlmonary 

□ E. Trienspid and pnlmonary 
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Ten days after a snrgieal proeednre to eorreet her 
eardiae malformation, a 3-month-old infant died unex- 
peetedly in her sleep. After an antopsy, the pathologist 
reported as follows: “A signifieant portion of the eon- 
dnetion tissne was found to be neerotie. The area of the 
neerotie tissne was loeated inferior to the eentral fi- 
brous body, membranous septum, and septal leaflet of 
the trienspid valve. Fnrther examination revealed in- 
faretion of the surrounding tissne. The rest of the heart 
was nnremarkable.” Which of the following arteries 
was most likely oeelnded? 


□ A. Artery of the conus 

□ B. SA node artery 

□ e. AV node artery 

□ D. First septal perforator of the anterior interven- 

trienlar artery 

□ E. All of the above 



A 55-year-old male is nndergoing an aortie valve 
replaeement. Dnring the proeednre the heart is eon- 
neeted to the heart lung maehine. As the snrgeon ex- 
plores the oblique perieardial sinus, which of the foT 
lowing is not direetly palpable with the tips of the 


fingers? 

□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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emergeney department after snffering a penetrating 
wound to her ehest from an iee piek dnring a violent 
domestie dispnte. Physieal and ultrasound examina- 






THORAX 


tions reveal that the patient has eardiae tamponade. 
Which of the following will most likely be fonnd dnring 
physieal examination? 

□ A. There will be a visible or palpable deerease in 

the dimensions of the external jngnlar and in- 
ternal jngnlar vein. 

□ B. There will be gradnal enlargement of the ven- 

trieles in diastole. 

□ e. The differenee between systolie and diastolie 

arterial pressnres will inerease signifieantly. 

□ D. There will be diminished heart sonnds. 

□ E. The pnlses in the internal earotid arteries will 

beeome inereasingly distinet, as deteeted be- 
hind the angles of the mandible. 


Dnring snrgieal repair of a eongenital eardiae 
anomaly in a 15-year-old boy with a right dominant 
eoronary arterial system, the snrgeon aeeidentally in- 
jnred a vessel that nsnally snpplies part of the eondne- 
tion system. This resnlts in intermittent periods of 
atrioventrienlar bloek and severe arrhythmia. The in- 
jnred artery was most likely a direet braneh of which of 
the foliowing arteries? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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with dyspnea. Imaging reveals severe mitral vaive re- 
gnrgitation. Which of the following strnetnres prevents 
regnrgitation of the mitral valve ensps into the left 
atrinm dnring systole? 


□ A. erísta terminalis 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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nndergone a proeednre to implant a paeemaker. The 
eleetrieal eondneting leads for the paeemaker mnst be 
passed into the heart from the paeemaker. Which of the 
following is the eorreet order of strnetnres for passage 
of the leads into the right ventriele? 


□ A. Braehioeephalie vein, snperior vena eava, mi- 

tral valve, right ventriele 

□ B. Snperior vena eava, right atrinm, mitral valve, 

right ventriele 


□ e. Snperior vena eava, right atrinm, trienspid 

valve, right ventriele 

□ D. Braehioeephalie vein, snperior vena eava, 

right atrinm, trienspid valve, right ventriele 

□ E. Braehioeephalie vein, snperior vena eava, 

right atrinm, mitral valve, right ventriele 
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A 68-year-old male patient in the eardiology ward 
eomplains at eaeh mealtime of difhenlty in swallowing 
[dysphagia]. Radiographie stndies reveal signifieant 
eardiae hypertrophy. A barinm swallow, followed by 
radiographie examination of the thorax, reveals esoph- 
ageal eonstrietion direetly posterior to the heart. Which 
of the following is the most likely eanse of the patienTs 
dysphagia? 


□ A. Mitral valve stenosis 

□ B. Pnlmonary valve stenosis 

□ e. Regnrgitation of the aorta 

□ D. Oeelnsion of the anterior interventrienlar 

artery 


□ E. Oeelnsion of the posterior interventrienlar 
artery 
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_ A 35-year-old female is admitted to the emer- 

geney department beeanse of eardiae arrhythmia. ECG 
examination reveals that the patient snffers from atrial 
fibrillation. Where is the mass of speeialized eondnet- 
ing tissne that initiates the eardiae eyele loeated? 


□ A. At the jnnetion of the eoronary sinns and the 

right atrinm 

□ B. At the jnnetion of the inferior vena eava and 

the right atrinm 

□ e. At the jnnetion of the snperior vena eava and 

the right atrinm 

□ D. Between the left and right atria 

□ E. In the interventrienlar septnm 

m A 45-year-old female is admitted to the hospital 
with swelling (edema) of the lower limbs. IJltrasonnd 
examination reveals an ineompetent trienspid valve. 
Into which area will regnrgitation of blood oeenr in this 
patient? 


□ A. Pnlmonary trnnk 

□ B. Left atrinm 

□ e. Aseending aorta 

□ D. Right atrinm 

□ E. Left ventriele 


t:Icl A 34-year-old male with a eomplaint of sharp, 
loealized pain over the thoraeie wall is diagnosed with 
plenral effnsion. Throngh which intereostal spaee along 
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the midaxillary line is it most appropriate to insert a 
ehest tube to drain the effusion fluid? 

□ A. Fourth 

□ B. Sixth 

□ e. Eighth 

□ D. Tenth 

□ E. Twelfth 

A 51-year-old male is admitted to the hospital 
with severe dyspnea. Radiographie examination reveals 
a tension pneumothorax. Adequate loeal anesthesia of 
the ehest wall prior to insertion of a ehest tube is neees- 
sary for pain eontrol. Of the following layers, which is 
the deepest that must be infiltrated with the loeal anes- 
thetie to aehieve adequate anesthesia? 

□ A. Endothoraeie faseia 

□ B. intereostal mnseles 

□ e. Parietal plenra 

□ D. Subcutaneous fat 

□ E. Viseeral pleura 
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A 5-year-old boy had been playing with his little 
raee ears. Soon after he put a wheel from one of the 
ears in his mouth, he began ehoking and eonghing. 
Where in the traeheobronehial tree is the most eom- 
mon site for a foreign objeet to lodge? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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department with a partienlarly severe attaek of asthma. 
Which of the following is the most important faetor in 
inereasing the intrathoraeie eapaeity in inspiration? 

□ A. “Pump handle movement” of the ribs— 

thereby inereasing anterior-posterior dimen- 
sions of the thorax 


□ B. “Bneket handle movement” of the ribs— 
inereasing the transverse diameter of the 
thorax 


□ e. Straightening of the forward curvature of the 

thoraeie spine, thereby inereasing the vertieal 
dimensions of the thoraeie eavity 

□ D. Deseent of the diaphragm, with protrnsion of 

the abdominal wall, thereby inereasing verti- 
eal dimensions of the thoraeie eavity 

□ E. Orientation and flexibility of the ribs in the 

baby, thus allowing expansion in all direetions 


m A 54-year-old female is admitted to the hospital 
with a stab wound of the thoraeie wall in the area of 
the right fonrth eostal eartilage. Which of the following 
pnlmonary stmetnres is present at this site? 

□ A. The horizontal fissnre of the left lung 

□ B. The horizontal fissnre of the right lung 

□ e. The oblique fissure of the left lung 

□ D. The apex of the right lung 

□ E. The root of the left lung 

f:Tl A 55-year-old female visited her doetor beeanse 
of a painfnl lump in her right breast and a bloody dis- 
eharge from her right nipple. Radiographie stndies and 
physieal examination reveal nnilateral inversion of the 
nipple, and a tumor in the right upper quadrant of the 
breast is snspeeted. In addition, there is an orange-peel 
appearanee of the skin [peau d’orange) in the vieinity 
of the areola. Which of the following best explains the 
inversion of her nipple? 

□ A. Retention of the fetal and infantile state of the 

nipple 

□ B. intradnetal eaneerons tumor 

□ e. Retraetion of the snspensory ligaments of the 

breast by eaneer 

□ D. Obstrnetion of the cutaneous lymphaties, with 

edema of the skin 

□ E. Inflammation of the epithelial lining of the 

nipple and nnderlying hypodermis 
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A 58-year-old woman is admitted to the emer- 
geney department with severe dyspnea. Bronehoseopy 
reveals that the earina is distorted and widened. En- 
largement of which group of lymph nodes is most 
likely responsible for altering the earina? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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rated some of the vomitns while under anesthesia. 
On bronehoseopie examination, partially digested 
food is observed bloeking the origin of the right su- 
perior lobar bronchus. Which of the following gronps 
of bronehopnlmonary segments will be affeeted by 
this obstrnetion? 


□ A. Snperior, medial, lateral, medial basal 

□ B. Apieal, anterior, posterior 

□ e. Posterior, anterior, snperior, lateral 
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□ D. Apieal, lateral, medial, lateral basal 

□ E. Anterior, snperior, medial, lateral 


which of the following nerves would result in this 
eondition? 


Ml A 35-year-old woman is admitted to a snrgieal 
ward with a palpable mass in her right breast and 
swollen lymph nodes in the axilla. Radiographie stud- 
ies and biopsy reveal eareinoma of the breast. Which 
group of axillary lymph nodes is the first to reeeive 
lymph drainage from the seeretory tissue of the breast 
and therefore most likely to eontain metastasized tu- 
mor eells? 

□ A. Lateral 

□ B. Gentral 

□ e. Apieal 

□ D. Anterior (peetoral) 

□ E. Posterior (subscapular) 
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A 30-year-old man is admitted to the emergeney 
department beeanse of signifieant nosebleeding and a 
headaehe that has worsened over several days. He 
also eomplains of fatigne. Upon examination it is 
noted that braehial artery pressnre is markedly in- 
ereased, femoral pressnre is deereased, and the femo- 
ral pnlses are delayed. The patient shows no external 
signs of inflammation. Which of the following is the 
most likely diagnosis? 


□ A. Goaretation of the aorta 

□ B. Cor pnlmonale 

□ e. Disseeting anenrysm of the right eommon 

iliae artery 


□ D. Obstmetion of the snperior vena eava 

□ E. Pnlmonary embolism 
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A 22-year-old man is diagnosed with signs of re- 
duced aortie flow. Upon examination it is noted that 
braehial artery pressnre is markedly inereased, femoral 
pressnre is deereased, and the femoral pulses are de- 
layed. The patient shows no external signs of inflam- 
mation. Which of the following eonditions will most 
likely be observed in a radiographie examination? 

□ A. Flail ehest 

□ B. Pneumothorax 


□ e. Hydrothorax 

□ D. Notehing of the ribs 

□ E. Mediastinal shift 


A patient who has nndergone a radieal mastee- 
tomy with extensive axillary disseetion exhibits wing- 
ing of the seapnla when she pushes against resistanee 
on an immovable objeet, such as a wall. Injury of 



□ A. A 

□ B. B 

□ e. e 

□ D. D 

□ E. E 

m A 22-year-old woman snstained a ehest injnry 
upon impaet with the steering wheel during a ear 
erash. Upon admission of the patient to the hospital, 
physieal examination revealed profnse swelling, in- 
flammation, and deformation of the ehest wall. A ra- 
diograph revealed an nneommon fraetnre of the manu- 
brium at the sternomanubrial joint. Which of the 
following ribs would be most likely to also be involved 
in such an injnry? 

□ A. First 

□ B. Seeond 

□ e. Third 

□ D. Fonrth 

□ E. Fifth 
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A 47-year-old male is admitted to the emergeney 
department, due to severe dysphagia. Edema of the 
lower limbs is apparent upon physieal examination. A 
barium sulfate swallow imaging proeednre reveals 
esophageal dilation, with severe inflammation, due to 
eonstrietion at the esophageal hiatus. What is the 
most likely cause of the severe edema of the lower 
limbs? 


□ A. Thoraeie aorta eonstrietion 

□ B. Thoraeie duct bloekage 

□ e. Superior vena eaval oeelnsion 
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□ D. Aortie aneurysm 

□ E. Femoral artery disease 


□ E. The right lower lung lobe has poorer venons 
drainage than the other lobes. 


121 In eoronary bypass graft snrgery of a 49-year-old 
female, the internal thoraeie artery is used as the eoro- 
nary artery bypass graft. The anterior intereostal arter- 
ies in intereostal spaees three to six are ligated. Which 
of the foliowing arteries will be expected to supply 
these intereostal spaees? 

□ A. Musculophrenic 

□ B. Snperior epigastrie 

□ e. Posterior intereostal 

□ D. Lateral thoraeie 

□ E. Thoraeodorsal 
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A lO-year-old boy is admitted to the hospital with 
retrosternal diseomfort. A CT sean reveals a midline 
tumor of the thymus gland. Which of the following 
veins would most likely be eompressed by the tumor? 


□ A. Right internal jugular 

□ B. Left internal jugular 

□ e. Right braehioeephalie 

□ D. Left braehioeephalie 

□ E. Right subclavian 

M A 25-year-old man is admitted to the emergeney 
department with a bnllet wound in the neek just above 
the middle of the right elaviele and first rib. Radiographie 
examination reveals eoliapse of the right lung and a ten- 
sion pneumothorax. Injury to which of the following 
respiratory structures resulted in the pneumothorax? 


□ A. Gostal pleura 

□ B. Cupula 

□ e. Right mainstem bronehns 

□ D. Right upper lobe bronchus 

□ E. Mediastinal parietal plenra 


it*l* A 51-year-old female with a history of brain tu- 
mor and assoeiated severe oropharyngeal dysphagia 
develops right lower lobe pnenmonia after an episode 
of vomiting. Which of the following is the best reason 
that this type of aspiration pnenmonia most eommonly 
affeets the right lower lung lobe? 

□ A. Pnlmonary vasenlar resistanee is higher in the 

right lung than the left lung. 

□ B. The right main bronehns is straighter than the 

left main bronehns. 

□ e. The right main bronehns is narrower than the 

main bronehns. 

□ D. The right main bronehns is longer than the 

left main bronehns. 


it*ìl A 41-year-old male is admitted to the emergeney 
department with eomplaints of shortness of breath, 
dizziness, and sharp ehest pain. The large arrow in his 
ehest radiograph indieates the region of pathology (Fig. 
2-1). What is this structure? 

□ A. Superior vena eava 

□ B. Right ventriele 

□ e. Left ventriele 

□ D. Areh of the aorta 

□ E. Pnlmonary artery 



Fig. 2-1 

if*>^ A 42-year-old woman is seen by her family physi- 
eian beeanse she has a painfnl lump in her right breast 
and a bloody diseharge from her right nipple. Upon 
physieal examination it is noted that there is nnilateral 
inversion of the right nipple and a hard, woody texture 
of the skin over a mass of tissne in the right upper quad- 
rant of the breast. Which of the following eonditions is 
most frequently eharaeterized by these symptoms? 

□ A. Peau d’orange 

□ B. eaneer en enirasse 

□ e. intradnetal eaneerons tumor 

□ D. Obstruction of the lymphaties draining the 

skin of the breast, with edema of the skin 

□ E. Inflammation of the epithelial lining of the 

nipple and nnderlying hypodermis 
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ìí*lcj A 25-year-old female is admitted to the hospital 
after a violent antomobile erash. Radiographie exami- 
nation reveals four broken ribs in the left thoraeie wall, 
producing a flail ehest observable on physieal examina- 
tion. Which of the following eonditions is most likely 
to also be observed dnring physieal examination? 

□ A. Dnring deep inspiration the flail segment 

moves in the opposite direetion of the ehest 

wall. 

□ B. During deep inspiration the flail segment 

moves in the same direetion as the ehest wall. 

□ e. “Pump handle movements” of the ribs will 

not be affeeted by the rib fraetnres. 

□ D. The deseent of the diaphragm will be affeeted 

on the side of the broken ribs. 

□ E. The deseent of the diaphragm will be affeeted 

on the side of the broken ribs and also on the 

opposite side. 

íVL\ A 33-year-old male is admitted to the hospital 
with severe tranmatie injnries. His blood pressnre is 
89/39 mm Hg, and a eentral venons line is ordered to 
be plaeed. Which of the following injnries is most 
likely to occur when a snbelavian eentral venons line 
proeednre is performed? 

□ A. Penetration of the snbelavian artery 

□ B. Impalement of the phrenie nerve 

□ e. Penetration of the snperior vena eava 

□ D. Penetration of the left eommon earotid artery 

□ E. Impalement of the vagus nerve 

ií*V! A 39-year-old man is admitted to the hospital 
with odynophagia. A barium swallow reveals an esoph- 
ageal eonstrietion at the level of the diaphragm. A CT 
sean and a biopsy fnrther indieate the presenee of an 
esophageal eaneer. Which of the following lymph 
nodes will most likely be affeeted first? 

□ A. Posterior mediastinal and left gastrie 

□ B. Bronehopnlmonary 

□ e. Traeheobronehial 

□ D. Inferior traeheobronehial 

□ E. Snperior traeheobronehial 

íVl^ A 42-year-old man is admitted to the hospital 
with retrosternal pain. Endoseopy and biopsy examina- 
tions of the traehea reveal a malignant growth at the 
right main bronehns. Which of the following lymph 
nodes will most likely be the first infiltrated by eaneer- 
ous eells from the malignaney? 

□ A. Inferior traeheobronehial 

□ B. Paratraeheal 


□ e. Bronehomediastinal trunk 

□ D. Bronehopnlmonary 

□ E. Thoraeie duct 

ií*>i A 60-year-old man is admitted to the hospital 
with severe abdominal pain. A CT sean reveals a dis- 
seeting anenrysm of the thoraeie aorta. While in the 
hospital the patient’s anenrysm mptnres and he is 
transferred nrgently to the operating theater. Postopera- 
tively, the patient snffers from paraplegia. Which of the 
following arteries was most likely injnred dnring the 
operation to resnlt in the paralysis? 

□ A. Right eoronary artery 

□ B. Left eommon earotid 

□ e. Right snbelavian 

□ D. Great radienlar (of Adamkiewicz) 

□ E. Esophageal 

il*R‘ A 47-year-old woman is admitted to the hospital 
with pain in her neek. Dnring physieal examination it is 
observed that the thyroid gland is enlarged and is eom- 
pressing the traehea. A biopsy reveals a benign tumor. A 
CT sean examination reveals traeheal deviation to the 
left. Which of the following stmetnres will most likely be 
eompressed as a resnlt of the deviation? 

□ A. Left braehioeephalie vein 

□ B. Left internal jugular vein 

□ e. Left snbelavian artery 

□ D. Vagus nerve 

□ E. Phrenie nerve 

it*k. A 33-year-old male is admitted to the hospital 
after a violent, mnltiple ear eollision. His blood pres- 
sure is 89/39 mm Hg, and a eentral venons line is or- 
dered to be plaeed. Which of the following stmetnres 
is used as a landmark to plaee the tip of the eatheter of 
the eentral venous line? 

□ A. earina 

□ B. Snbelavian artery 

□ e. Snperior vena eava 

□ D. Left atrinm 

□ E. Right atrinm 

ÍEE A 42-year-old male is diagnosed with liver and 
panereatie disease as a resnlt of aleoholism. Dnring 
physieal examination it is noted that he has abnormal 
enlargement of his mammary glands, as a seeondary 
resnlt of his disease proeess. Which of the following 
elinieal eonditions will most likely deseribe this ease? 

□ A. Polythelia 

□ B. Supernumerary breast 
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□ C. Polymastia 

□ D. Gyneeomastia 

□ E. Amastia 

itll A 21-year-old female gymnast is admitted to the 
hospitai with severe dyspnea after a fall from the un- 
even parallel bars. Radiographie examination reveals 
that her right Inng is eollapsed and the left Inng is eom- 
pressed by the great volnme of air in her right pleural 
eavity. During physieal examination she has no signs of 
external injnries. Which of the foliowing eonditions 
will most likely deseribe this ease? 

□ A. Flail ehest with paradoxical respiration 

□ B. Emphysema 

□ e. Hemothorax 

□ D. Chylothorax 

□ E. Tension pneumothorax 

3E A 34-year-old male unconscious patient is admit- 
ted to the hospital. His blood pressnre is 85/45 mm Hg. 
A eentral venons line is ordered to be plaeed. Dnring 
subsequent radiographie examination a chylothorax is 
deteeted. Which of the following stmetnres was most 
likely aeeidentally damaged dnring the plaeement of 
the eentral venons line? 

□ A. Left external jugular vein 

□ B. Site of origin of the left braehioeephalie vein 

□ e. Right snbelavian vein 

□ D. Proximal part of right braehioeephalie vein 

□ E. Right external jugular vein 

itlej A 28-year-old woman in the third trimester of 
pregnaney has experienced severe dizziness for several 
days and is admitted to the hospital. Dnring physieal 
examination her blood pressnre is normal when stand- 
ing or sitting. When the patient is snpine, her blood 
pressnre drops to 90/50 mm Hg. What is the most 
likely explanation for these findings? 

□ A. Gompression of the inferior vena eava 

□ B. Gompression of the snperior vena eava 

□ e. Gompression of the aorta 

□ D. Gompression of the eommon earotid artery 

□ E. Gompression of the internal jugular veins 

itL! A 17-year-old girl is admitted to the hospital with 
dyspnea and fever. Radiographie examination reveals 
lobar pnenmonia in one of the lobes of her right lung. 
Dnring stethoseope examination at the level of the 
sixth intereostal spaee at the midaxillary line, rales (or 
eraekles) are heard and dull sounds are prodneed dur- 


ing perenssion. Which of the following lobes is most 
likely to be involved by pnenmonia? 

□ A. IJpper lobe of the right lung 

□ B. Middle lobe of the right lung 

□ e. Lower lobe of the right lung 

□ D. Lower lobes of the right and left lungs 

□ E. IJpper lobes of the right and left lungs 

[EE A 35-year-old man is admitted to the hospital 
with severe ehest pain, dyspnea, taehyeardia, cough, 
and fever. Radiographie examination reveals signifieant 
perieardial effnsion. When perieardioeentesis is per- 
formed, the needle is inserted up from the infrasternal 
angle. The needle passes too deeply, piereing the vis- 
eeral perieardinm and entering the heart. Which of the 
following ehambers would be the first to be penetrated 
by the needle? 

□ A. Right ventriele 

□ B. Left ventriele 

□ e. Right atrium 

□ D. Left atrium 

□ E. The left eardiae apex 

iIE A 45-year-old man is admitted to the hospital 
with severe ehest pain radiating to his left arm and left 
upper jaw. An emergeney ECG reveals an acute myo- 
eardial infaretion of the posterior left ventrienlar wall. 
Which of the following spinal eord segments would 
most likely reeeive the sensations of pain in this ease? 

□ A. Tl, T2, T3 

□ B. Tl, T2, T3, T4 

□ e. Tl, T2 

□ D. T4, T5, T6 

□ E. T5, T6, T7 

iEE A 55-year-old woman is admitted to the hospital 
with cough and severe dyspnea. Radiographie exami- 
nation reveals that the patient snffers from emphy- 
sema. Upon physieal examination the patient shows 
only “bneket handle movements” dnring deep inspira- 
tion. Which of the following movements of the thoraeie 
wall is eharaeteristie for this type of breathing? 

□ A. inerease of the transverse diameter of the 

thorax 

□ B. inerease of the anteroposterior diameter of 

the thorax 

□ e. inerease of the vertieal dimension of the 

thorax 

□ D. Deerease of the anteroposterior diameter of 

the thorax 
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□ E. Deerease of the transverse diameter of the 
thorax 


□ D. Trienspid 

□ E. Trienspid and aortie 


A 15-year-old male is admitted to the hospital with 
eongh and severe dyspnea. Physieal examination reveals 
expiratory wheezes, and a diagnosis is made of aente 
asthma. The expiratory wheezes are eharaeteristie signs 
of bronehospasm of the smooth mnsele of the bronehial 
airways. Which of the following nerves eonld be bloeked 
to resnlt in relaxation of the smooth mnsele? 

□ A. Phrenie 

□ B. intereostal 

□ e. Vagns 

□ D. T1 to T4 sympathetie fibers 

□ E. Reenrrent laryngeal nerve 

liPJ A 34-year-old male with a eomplaint of sharp, 
loealized pain over the thoraeie wall is diagnosed with 
plenral effnsion. A ehest tube is inserted to drain the 
effusion throngh an intereostal spaee. At which of the 
following loeations is the ehest tube most likely to be 
inserted? 

□ A. Snperior to the upper border of the rib 

□ B. Inferior to the lower border of the rib 

□ e. At the middle of the intereostal spaee 

□ D. Between the internal and external intereostal 

mnseles 

□ E. Between the intereostal muscles and the pos- 

terior intereostal membrane 


ir^r A 42-year-old woman is admitted to the emer- 
geney department after a fall from the baleony of her 
apartment. Dnring physieal examination there is an 
absenee of heart sounds, redneed systolie pressnre, re- 
duced eardiae output, and engorged jugular veins. 
Which eondition is most likely eharaeterized by these 
signs? 

□ A. Hemothorax 


□ B. Gardiae tamponade 

□ e. Hemopneumothorax 

□ D. Pneumothorax 

□ E. Deep vein thrombosis 
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A 35-year-old woman is admitted to the hospital 
with a eomplaint of shortness of breath. Dnring physieal 
examination it is noted that there is wide splitting in her 
S 2 heart sound. Which of the following valves is/are re- 
sponsible for prodnetion of the S 2 heart sound? 

□ A. Mitral valve 


□ B. Pnlmonary and aortie 

□ e. Aortie and mitral 


A 35-year-old female is admitted to the hospital 
with dyspnea. Dnring physieal examination her Si heart 
sound is very loud. Which of the following valves is/are 
responsible for prodnetion of the Si heart sound? 

□ A. Mitral valve 

□ B. Pnlmonary and aortie 

□ e. Aortie and mitral 

□ D. Trienspid 

□ E. Trienspid and mitral 


\l£ A 57-year-old male is admitted to the emergeney 
department after he was stmek by a tmek while eross- 
ing a busy street. Radiographie examination reveals 
flail ehest. Dnring physieal examination the patient 
eomplains of severe pain during inspiration and expira- 
tion. Which of the following nerves is most likely re- 
sponsible for the sensation of pain dnring respiration? 

□ A. Phrenie 


□ B. Vagus 

□ e. Cardiopulmonary 

□ D. intereostal 

□ E. Thoraeie splanehnie 


i¥Z\ A 62-year-old female is admitted to the hospital 
with severe dyspnea and also eomplains of pain over 
her left shonlder. A radiographie examination reveals 
an anenrysm of the aortie areh. Which of the foilowing 
nerves is most likely affeeted by the anenrysm? 

□ A. Phrenie 

□ B. Vagus 

□ e. Cardiopulmonary 

□ D. intereostal 

□ E. Thoraeie splanehnie 


u 


A 62-year-old female aeeonntant is admitted to 


the emergeney department with severe ehest pains that 
radiate to her left arm. ECG reveals that the patient suf- 
fers from an acute myoeardial infaretion. Coronary an- 
giography is performed and a stent is plaeed at the 
proximaI portion of the anterior interventrienlar artery 
[left anterior deseending). Beeanse of the low ejeetion 
fraetion of the right and left ventrieles, a eardiae paee- 
maker is also plaeed in the heart. The fnnetion of 
which of the following stmetnres is essentially replaeed 
by the insertion of a paeemaker? 

□ A. AV node 


□ B. SA node 

□ e. Pnrkinje fibers 
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□ D. Bundle of His 

□ E. Bundle of Kent 
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A 22-year-old marathon rnnner is admitted to the 


emergeney department with severe dyspnea. Physieal 
examination reveals that the patient is experiencing an 
acute asthma attaek, and a bronehodilating drug is 
administered. Which of the following elements of the 
nervons system must be inhibited by the drug to 
aehieve relaxation of the smooth muscle of the traeheo- 
bronehial tree? 


□ A. Postganglionie sympathetie fibers 

□ B. Preganglionie sympathetie fibers 

□ e. Postganglionie parasympathetie fibers 

□ D. Viseeral afferent fibers 

□ E. Somatie efferent fibers 


iEL Radiographie examination of a eyanotie 3-day-old 
infant gives evidenee of abnormalities within the heart. 
Blood tests reveal abnormally high levels of TGF-|3 fae- 
tor Nodal. Which of the following eonditions is most 
likely to be assoeiated with these findings? 

□ A. Dextrocardia 

□ B. Eetopia eordis 

□ e. Transposition of the great arteries 

□ D. Unequal division of the truncus arteriosus 

□ E. Goaretation of the aorta 


ír4'< A 35-year-old female who was brought into the 
emergeney department for a drug overdose requires 
insertion of a nasogastrie tube and administration of 
aetivated ehareoal. What are the three sites in the 
esophagns where one should antieipate resistanee due 
to eompression on the organ? 

□ A. At the aortie areh, the erieopharyngeal eon- 

strietion, and the diaphragmatie eonstrietion 

□ B. The eardiae eonstrietion, the erieoid eartilage 

eonstrietion, and the thoraeie duct 


□ e. The pulmonary eonstrietion, erieothyroid eon- 

strietion, and the azygos areh 

□ D. The eardiae eonstrietion, the azygos areh, the 

pnlmonary trunk 

□ E. The erieopharyngeal eonstrietion, erieothyroid 

eonstrietion, thymns gland 


A 29-year-old patient eomplains of severe pain 
radiating aeross her baek and ehest. Upon elinieal ex- 
amination you observe a rash eharaeteristie of herpes 
zoster infeetion passing from her upper left baek and 


aeross her left nipple. Which of the following spinal 
nerve roots sheds the aetive virus? 

□ A. Dorsal root of T3 

□ B. Ventral root of T3 

□ e. Dorsal root of T4 

□ D. Ventral root of T4 

□ E. Dorsal root of T5 




A 3-year-old male who fell from a tree eomplains 
of severe pain over the right side of his ehest beeanse 
of a rib fraetnre at the midaxillary line. He is admitted 
to the hospital due to his diffienlty breathing. Radio- 
graphie and physieal examinations reveal ateleetasis, 
resnlting from the accumulation of blood in his plenral 
spaee and resnlting hemothorax. What is the most 
likely the sonree of bleeding to cause the hemothorax? 


□ A. Left eommon earotid artery 

□ B. intereostal vessels 

□ e. Pulmonary arteries 

□ D. Pnlmonary veins 

□ E. Internal thoraeie artery 


iHI A 45-year-old woman is admitted to the hospital 
with severe dyspnea. Radiographie examination eon- 
firms the presenee of a Paneoast tumor (Fig. 2-2). 
Physieal examination reveals that the patient has mio- 
sis of the pupil, partial ptosis of the eyelid, and anhy- 
drosis of the faee. Which of the following structures 
has most likely been injmed? 


□ A. Sympathetie ehain 

□ B. Vagus nerve 

□ e. Phrenie nerve 


□ D. Areh of aorta 

□ E. Gardiopnlmonary plexus 
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A 35-year-old male bartender is admitted to the 
hospital due to severe dysphagia. A CT sean (Fig. 2-3] 
reveals eareinoma of the middle segment of the 
esophagns. Which of the following strnetnres will 
most likely be affeeted if the eareinoma inereases 
greatly in size? 


□ A. Inferior vena eava 

□ B. Left atrinm 

□ e. Pnlmonary artery 


□ D. Left ventriele 


□ E. Vertebral body 



Fig. 2-3 


A 62-year-old male internist is admitted to the 
emergeney department with a eomplaint of severe 
ehest pain. Physieal examination reveals aente myoear- 
dial infaretion. After the patient is stabilized, angiogra- 
phy is performed and the ejeetion fraetion of the left 
ventriele is shown to be redneed to 30% of normal 
valnes. A eardiae paeemaker is plaeed to prevent fatal 
arrhythmias (Fig. 2-4). What is the loeation of the tip 
of the paeemaker? 


□ A. Right atrinm 

□ B. Left atrinm 


□ e. Right ventriele 

□ D. Left ventriele 


□ E. Snperior vena eava 



Fig. 2-4 

iK! Postoperative examination of a 68-year-old male 
who underwent mitral valve replaeement demonstrates 
signifieant eardiae hypertrophy (Fig. 2-5). Which of the 
following structures would be most likely to be eom- 
pressed? 

□ A. Esophagus 

□ B. Pulmonary trunk 

□ e. Snperior vena eava 

□ D. Traehea 

□ E. Inferior vena eava 



Fig. 2-5 
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ílcV! A 29-year-old man is admitted to the hospital 
with great diffienlty breathing after an antomobile 
aeeident. Radiographie examination [Fig. 2-6) reveals 
no fraetnred bones or mediastinal shift. Dnring phys- 
ieal examination he has no signs of external injnries, 
but the dyspnea beeomes progressively worse. Which 
of the following eonditions would best deseribe this 
ease? 


□ A. Flail ehest with paradoxical respiration 

□ B. Emphysema 

□ e. Hemothorax 


□ D. Spontaneons pneumothorax 

□ E. Tension pneumothorax 




Fig. 2-6 


íKt A 56-year-old male swimming eoaeh is admitted 
to the hospital with dyspnea, cough, and high fever. A 
radiographie examination reveals lobar pnenmonia 
[Fig. 2-7). Which of the following lobes of the lung is 
affeeted as shown in the image? 


□ A. Right upper lobe 

□ B. Right middle lobe 

□ e. Right lower lobe 

□ D. Left upper lobe 


□ E. Left lower lobe 



Fig. 2-7 
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m Having fallen while jogging, a 62-year-old male is 
admitted to the emergeney department with severe 
ehest pain. Physieal examination reveals aente myoear- 
dial infaretion. After the patient is stabilized, angiogra- 
phy is performed and one of the major eoronary arter- 
ies is observed to be oeelnded (Fig. 2-8). Which of the 
following arteries is most obvionsly bloeked by athero- 
selerotie plaque or elot? 

□ A. Right eoronary 

□ B. Left anterior interventricular 

□ e. Posterior interventricular 

□ D. Diagonal 

□ E. Circumflex 



Fig. 2-8 


A 47-year-old female patient’s right breast exhib- 
ited peau d’orange eharaeteristies. This eondition is pri- 
marily a result of which of the following oeenrrenees? 

□ A. Bloekage of cutaneous lymphatie vessels 

□ B. Shortening of the snspensory ligaments by 

eaneer in the axillary tail of the breast 

□ e. Gontraetion of the retinaenla cutis of the are- 

ola and nipple 

□ D. Invasion of the peetoralis major by metastatie 

eaneer 

□ E. Ipsilateral (same side) inversion of the nipple 

from eaneer of the duct system of the breast 


A 27-year-old male billiards player reeeived a 
small-ealiber bullet wound to the ehest in the region of 
the third intereostal spaee, several eentimeters to the 
left of the sternnm. The patient is admitted to the emer- 
geney department and a preliminary notation of “Beek’s 
triad” is entered on the patient’s ehart. Which of the 
following are featnres of this triad? 

□ A. There was injnry to the left pnlmonary artery, 
left primary bronehns, and esophagns. 


□ B. The patient has bleeding into the plenral eav- 
ity, a eollapsed lung, and mediastinal shift to 
the right side of the thorax. 


□ e. The patient has a small, quiet heart; de- 

ereased pulse pressure; and inereased eentral 
venons pressnre. 


□ D. The young man is snffering from marked dia- 
stolie emptying, dyspnea, and dilation of the 
aortie areh. 


□ E. The left lung has eollapsed, there is paradoxi- 
eal respiration, and there is a mediastinal 
shift of the heart and traehea to the left. 


iLl*: A 34-year-old patient had been diagnosed earlier 
in the week with Guillain-Barré syndrome. He is now 
in extreme respiratory distress. His thoraeie wall eon- 
traets and relaxes violently, but there is little movement 
of the abdominal wall. The degenerative disease has 
obvionsly affeeted the mnsele that is most responsible 
for inereasing the vertieal dimensions of the thoraeie 
eavity (and plenral eavities). Which of the following is 
the most likely cause of his disease? 

□ A. Paralysis of his intereostal mnseles and loss of 

the “bneket handle movement” of his ribs 

□ B. Generalized intereostal nerve paralysis that 

resnlted in loss of the “pump handle move- 
ment” of his ribs 

□ e. Paralysis of his medial and lateral peetoral 

nerves, interrnpting the fnnetion of his peeto- 
ralis major mnseles, an important aeeessory 
mnsele of respiration 

□ D. Paralysis of his sternoeleidomastoid mnseles 

□ E. Degeneration of the myelin of his phrenie 

nerves 


iLil Two days after the patient’s breathing had be- 
eome assisted by meehanieal ventilation, a patient with 
Guillain-Barré syndrome began experiencing severe 
eardiae arrhythmia, with perilonsly slow eardiae eon- 
traetions, resnlting in redneed eardiae output. This 
most likely resulted from intermption of the eontraetile 
stimulus earried by which of the following? 


□ A. Left vagus nerve 

□ B. Right phrenie nerve 
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□ C. Preganglionie sympathetie fibers in npper tho- 

raeie spinal nerves 

□ D. Gardiae pain fibers earried by npper thoraeie 

spinal nerves 

□ E. Ventral horn nenrons of spinal eord levels T1 

to T4 

Dnring transesophageal eehoeardiography (TEE), 
an nltrasonnd transdneer is plaeed throngh the nose or 
month to lie direetly behind the heart. The eloser a 

ANSWERS 

1 D. The aortieopnlmonary septnm fnnetions to di- 
vide the trnnens arteriosns and bnlbns eordis into the 
aorta and pnlmonary trnnk. The septnm seenndnm 
forms an ineomplete separation betvveen the two 
atria. The septnm primnm divides the atrinm into 
right and left halves. The bnlbar septnm is derived 
from the bnlbns eordis and will give rise to the inter- 
ventrienlar septnm inferior to the aortieopnlmonary 
septnm, eventnally fnsing with it. The endoeardial 
enshions play a role in the division of the AV eanal 
into right and left halves, by eansing the AV enshions 
to approaeh eaeh other. 

GAS 197; GA 88-89 

2 A. Laryngeal atresia (eongenital high airway ob- 
strnetion syndrome) is a rare obstrnetion of the npper 
fetal airway. Distal to the site of the atresia, the air- 
ways dilate, Inngs enlarge and beeome eehogenie, the 
diaphragm flattens or inverts, and fetal aseites and/or 
hydrops develop. Traeheal atresia is a rare obstrnetion 
of the traehea, eommonly fonnd with a traeheoesoph- 
ageal fistnla, probably resnlting from the unequal di- 
vision of foregnt into esophagns and traehea. Polyhy- 
dramnios is an excess of amniotie fluid, often 
assoeiated with esophageal atresia or traeheoesopha- 
geal fistnla. Lung hypoplasia is redneed lung volnme, 
often seen in infants with a eongenital diaphragmatie 
hernia. Oligohydramnios, or a deerease in amniotie 
fluid, is assoeiated with stunted lung development 
and pnlmonary hypoplasia. 

GAS 168, 174; GA 80 

3 A. Ventrienlar septal defeets aeeonnt for 25% of 
eongenital heart defeets. The most eommon of these are 
defeets in the membranons portion of the interventrien- 
lar septum (membranous ventricular septal defeets). 
GAS 197; GA 90-95 

4 A. In a ease of transposition of the great arteries, 
oxygenated blood travels from the left ventriele into 


structure is to the transducer, the better the ultrasound 
image that ean be obtained. In TEE, which heart valve 
ean be best visnalized? 

□ A. Trienspid 

□ B. Pnlmonary 

□ e. Mitral 

□ D. Aortie 

□ E. Valve of the inferior vena eava 


the pnlmonary trunk, where it will eventnally reaeh 
the lungs. In eontrast, the aorta wouId be earrying 
deoxygenated blood into the systemie eirenlation. A 
patent ductus arteriosus aets as a shunt between the 
aorta and pnlmonary trunk, allowing oxygenated and 
deoxygenated blood to mix and therefore allowing 
some oxygenated blood to reaeh the tissnes. None of 
the other answer ehoiees would eorreet this problem; 
with these structures remaining patent, the body 
would still not reeeive snffieient oxygenated blood for 
snrvival to be possible. 

GAS 197; GA 90-95 

5 A. Tetralogy of Fallot is always eharaeterized by 
four eardiae defeets: pulmonary stenosis, ventrienlar 
septal defeet (VSD), overriding aorta, and these in 
turn lead to right ventrienlar hypertrophy. An atrial 
septal defeet (ASD) is eharaeterized by the eommnni- 
eation between the two atria. In a ease of transposi- 
tion of the great vessels, the aorta arises from the 
right ventriele and the pnlmonary trunk arises from 
the left ventriele. 

GAS 197; GA 90-95 

6 A. Snperior malalignment of the subpuImonary 
infundibulum causes stenosis of the pnlmonary trunk. 
This leads to the four symptoms mentioned and is 
known as tetralogy of Fallot. A defeet in formation of 
the aortieopnlmonary septnm is eharaeteristie of 
transposition of the great arteries. An endoeardial 
enshion defeet is assoeiated with membranons ven- 
trienlar septal defeets. 

GAS 187-188, 197; GA 90-95 

7 B. The murmur at S^ loealizes the defeet at an 
atrioventrienlar valve. An atrial septal defeet causes a 
diastolie murmur in the trienspid valve, whereas a 
ventrienlar septal defeet would cause a pansystolie 
murmur. Transposition of the great arteries and aortie 
stenosis will cause a murmur at Si, and tetralogy of 
Fallot does not cause a murmur at Si or S^. 

GAS 197; GA 90-95 
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8 C. Down syndrome [more properly ealled “tri- 
somy 21”) is assoeiated with eardiovasenlar abnor- 
malities such as arrhythmias and atrial and ven- 
trienlar septal defeets. It is also eharaetehzed by 
mental retardation, braehyeephaly, flat nasal bridge, 
upward slant of the palpebral fissnre, protrnding 
tongne, simian erease, and elinodaetyly of the fifth 
digit. 

GAS 197; GA 90-95 

9 A. Tetralogy of Fallot and truncus arteriosus are 
assoeiated with DiGeorge syndrome (22qll). Transpo- 
sition of the great artehes is assoeiated with maternal 
diabetes. ASDs and VSDs are present in individnals 
with Down syndrome. Goaretation of the aorta is re- 
lated to Turner syndrome. Marfan syndrome is pres- 
ent in individnals with aortie atresia. 

GAS 197; GA 90-95 

10 B. Transposition of the great artehes is assoei- 
ated with maternal diabetes. Tetralogy of Fallot and 
truncus artehosus are assoeiated with DiGeorge syn- 
drome [22qll]. ASDs and VSDs are present in indi- 
vidnals with Down syndrome. Goaretation of the 
aorta is related to Turner syndrome. Marfan syndrome 
is present in individuals with aortie atresia. 

GAS 197; GA 90-95 

11 e. The ductus artehosus is an embryologie struc- 
ture that aets as a communication between the puT 
monary trunk and the aorta. If it remains patent, the 
injeeted eontrast medium would flow from the aorta 
through this communication and into the pnlmonary 
artery. An atrial septal defeet is a eommnnieation be- 
tween the atria. Mitral stenosis is a narrowing of the 
AV valve between the left atrinm and left ventriele. 
The ductus venosns transports blood from the left 
nmbilieal vein to the inferior vena eava, bypassing the 
liver. A ventrienlar septal defeet is a eommnnieation 
between the ventrieles. 

GAS 197; GA 90-95 

12 A. An atrial septal defeet (ASD) is a eommnniea- 
tion between the right and left atria. In the formation 
of the partition between the two atria, the opening in 
the foramen secundum, also known as the foramen 
ovale, typieally eloses at birth. If it remains patent, an 
ASD will resnlt. The rest of the structures are not as- 
soeiated with atrial septal defeets. 

GAS 197; GA 88-95 

13 E. Type II alveolar eells are the only eells that 
prodnee snrfaetant. 

GAS 163-164; GA 80-82 


14 B. An absenee of musculature in one half of the 
diaphragm causes it to protrude into the thoraeie eav- 
ity forming a pouch into which the abdominal viseera 
protrnde. Plenroperieardial folds are responsible for 
separating the perieardial eavity from the plenral eav- 
ity. Typieally, the diaphragm migrates to its position 
with the fibrons perieardinm. The septnm transver- 
sum is the primordial eentral tendon of the diaphragm 
that separates the heart from the liver. The plenro- 
peritoneal folds form the plenroperitoneal membranes 
that separate the plenral eavity from the peritoneal 
eavity. Absenee of any of these would not have any- 
thing to do with eventration of the diaphragm. 

GAS 253; GA 67 

15 e. The anomalies present in this individual are all 
caused by a eoaretation of the aorta. The portion of the 
aortie areh that is eonstrieted arises from the third, 
fourth, and sixth pharyngeal arehes. The bulbus eordis 
beeomes part of the ventrienlar system. The ductus 
arteriosus beeomes the ligamentum arteriosum. 

GAS 210; GA 110 

16 D. The traeheoesophageal septum is a primordial 
structure that separates the traehea from the esopha- 
gus. If this structure fails to develop, a traeheoesopha- 
geal fistula will result, in which event the two struc- 
tures will not separate eompletely. When the infant 
attempts to swallow milk, it spills into the esophageal 
pouch and is regmgitated. The ehild beeomes eyanotie 
beeanse an insnffieient amount of oxygen is reaehing 
the lungs as a result of the malformed traehea. 

GAS 211; GA 81-82, 106 

17 e. Polyhydramnios is an excess of amniotie 
fluid, often assoeiated with esophageal atresia or a 
traeheoesophageal fistnla. This abnormality affeets 
fetal ability to swallow the normal amount of amni- 
otie fluid; therefore, excess fluid remains in the amni- 
otie sae. None of the other faetors listed has an asso- 
eiation with this type of fistula. 

GAS 323 

18 B. Gongenital heart defeets are eommon prob- 
lems that ean be eansed by teratogens, such as the 
rubella virus, or single-gene faetors or ehromosomal 
abnormalities. 

GAS 197 

19 E. Sinus venosus atrial septal defeets occur elose 
to the entry of the snperior vena eava in the snperior 
portion of the interatrial septum. Ostium secundum 
atrial septal defeets are loeated near the fossa ovale and 
eneompass both septnm primnm and septnm secun- 
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dum defeets. An ostium primum defeet is a less eom- 
mon form of atrial septal defeet and is assoeiated with 
endoeardial enshion defeets beeanse the septum pri- 
mum fails to fuse with the endoeardial enshions, resnlt- 
ing in a patent foramen primnm. An AV eanal defeet is 
not a elinieally signifieant type of atrial septal defeet. A 
eommon atrinm is an nneommon type of atrial septal 
defeet in which the interatrial septum is absent. 

GAS 186-188; GA 99 

20 A. Eetopia eordis is a eondition in which the 
heart is loeated abnormally ontside the thoraeie eav- 
ity, eommonly resnlting from a failnre of fnsion of the 
lateral folds in forming the thoraeie wall. This is in- 
eompatible with life beeanse of the oeenrrenee of in- 
feetion, eardiae failnre, or hypoxemia. Faulty develop- 
ment of the sinus venosus is related to atrial septal 
defeets that result from defieient absorption of the 
sinus venosus into the right atrinm and/or unusual 
development of the septnm secundum. 

GAS 186-188; GA 99 

21 A. The right horn of the sinus venosus has two 
divisions: One develops into the sinus venamm, the 
smooth interior aspeet of the right atrial wall; the 
other half develops into the pnlmonary veins. Ab- 
normal septation of the sinus venosus ean lead to 
inappropriate pnlmonary eonneetions. Abnormal 
development of the left sinus horn would present 
with abnormalities in the eoronary sinus, whereas 
ineorreet development of the septnm secundum ean 
resnlt in an atrial septal defeet but would not be 
involved with anomalons pnlmonary veins. The left 
sinual horn develops into the eoronary sinus, and 
the right sinnal horn is ineorporated into the right 
atrial wall. 

GAS 186-188, 253; GA 99 

22 e. The septnm transversnm is a thiekened layer 
of mesoderm that gives origin to the eentral tendon 
of the diaphragm. It is sitnated between the thoraeie 
eavity and the omphaloenterie duct. As the lungs 
grow into the perieardio-peritoneal eanal, they give 
rise to two folds: the plenroperitoneal and plenro- 
peheardial folds. The plenroperitoneal folds are re- 
sponsible for formation of the posterolateral aspeet 
of the diaphragm, and the plenroperieardial folds 
develop into the fibrons perieardinm. The ernra pro- 
vide origin of the dorsal mesentery of the esophagns, 
whereas the eervieal myotomes are responsible for 
the musculature of the diaphragm. [Note that these 
are eervieal myotomes C3 to C5, the levels of origin 
of the phrenie nerve.) 

GAS 253; GA 67 


23 e. The fonrth aortie areh develops into the aortie 
areh on the left side and the braehioeephalie and sub- 
elavian arteries on the right side of the embryo. Im- 
proper development of the areh of the aorta will cause 
an inereased pressnre in the snbelavian artery and, 
subsequentiy, the braehial artery. Similarly, deereased 
flow throngh the aorta will lead to a deereased pres- 
sure in the femoral artery. The seeond aortie areh, 
speeifieally the dorsal aspeet, develops into aspeets of 
the small stapedial artery. The proximal part of the 
third aortie areh gives rise to the eommon earotid ar- 
teries, which snpply the head. The fifth aortie areh is 
said not to usually develop in human embryos. The 
proximal part of the sixth aortie areh develops into 
the left pnlmonary artery. 

GAS 206-207; GA 106, 115 

24 A. The left sixth aortie areh is responsible for 
the development both of the pnlmonary arteries and 
the ductus arteriosus. Without regression of the duc- 
tus arteriosus, a patent eonneetion remains between 
aorta and the pnlmonary trunk. The ductus arteriosus 
often reaehes fnnetional elosnre within 24 hours after 
birth, whereas anatomie elosnre and subsequent for- 
mation of the ligamentnm arteriosnm often occur by 
the twelfth postnatal week. 

GAS 197; GA 106 

25 D. With a patent ductus arteriosus, an abnormal 
eonneetion persists between the aorta and the pulmo- 
nary trunk. Blood leaving the left ventriele of the heart 
and into the aorta is reshnnted baek into the left puT 
monary artery. This is responsible for the murmur 
heard during auscultation of the heart. The diversion of 
blood to the pnlmonary arteries causes inereased atrial 
pressnre, leading to enlarged, and therefore notieeable, 
pnlmonary arteries on the ehest radiograph. The tetral- 
ogy of Fallot often presents with a right-to-left shunt of 
blood flow throngh the ventrieles. It is also assoeiated 
with pnlmonary artery stenosis, right ventrienlar hy- 
pertrophy, interventrienlar septal defeet, and an over- 
riding of the aorta. This eondition would not present 
with a murmur, however. Atrial septal defeets are often 
eharaeterized by a left-to-right shunt of blood, which 
often presents with dyspnea and abnormal heart 
sonnds. A ehest radiograph would not reveal promi- 
nent pnlmonary arteries in such eases. Both aortie 
atresia and eoaretation of the aorta resnlt in a narrow- 
ing of the aorta but would not lead to notieeable 
prominent pnlmonary arteries on the radiograph. 

GAS 197; GA 106, 110 

26 E. A eommon truncus arteriosus results from 
failure of separation of the pnlmonary trunk and 
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aorta. Without proper perfusion of the ehild by oxy- 
genated blood, severe eyanosis will result. 

GAS 197; GA 106 

27 B. The pleuroperitoneal membrane forms the 
posterolateral aspeet of the diaphragm. A defeet in 
this membrane would allow for communication be- 
tween the upper left abdominal eavity and thoraeie 
eavity and could result in a eongenital diaphragmatie 
hernia. The septnm transversnm provides origin to 
the eentral tendon of the diaphragm but is not in- 
volved in herniation of the intestines. The traeheo- 
esophageal septum, laryngotraeheal groove, and oli- 
gohydramnios are not assoeiated with development of 
the diaphragm. 

GAS 253; GA 67 

28 A. When elosing a ventrienlar septal defeet, it is 
important not to suture over the right bundle braneh 
beeanse it earries the stimnlating impnlse from the 
atrioventrienlar node to the apex of the heart throngh 
the right bnndle of His. Following the course of the 
right bundle braneh on the interventrienlar septum, 
the impulses travel along the septomarginal trabeenla- 
tion (moderator band) and Pnrkinje fibers, leading to 
ventrienlar eontraetion. The right eoronary artery 
passes dorsally in the atrioventrienlar groove; there- 
fore, it does not pass throngh the interventrienlar 
septnm. The anterior interventrienlar (left anterior 
deseending) eoronary artery is snperfieial to the IV 
septnm on the anterior snrfaee of the heart. The tri- 
cuspid valve and aortie valve are not direetly assoei- 
ated with the interventrienlar septum. 

GAS 187, 197; GA 91-93 

29 A. Esophageal atresia is often the result of an 
ineomplete division of the traeheoesophageal septum, 
thus causing an absenee of, or blind ending of, the 
esophagns. Thongh similar to an esophageal atresia, 
a traeheoesophageal fistnla is an atypieal eonneetion 
between the traehea and the esophagns. 

GAS 168-171; GA 102-104 

30 A. In a traeheotomy, an ineision is made at the 
level of the sixth eervieal vertebra, near the erieoid 
eartilage. The left braehioeephalie vein passes aeross 
the traehea immediately anterior to the braehioee- 
phalie trunk. This vein is the most snperfieial struc- 
ture and thus the most likely to be damaged. The 
left eommon earotid artery, the vagus nerve, and the 
phrenie nerve are not sitnated near the midline inei- 
sion of the traeheotomy. The thoraeie duct is loeated 
posterior and lateral to the esophagns and the tra- 
ehea and is not likely to be damaged dnring a tra- 


eheotomy, other than the intentional opening made 
in it. 

GAS 806, 1009, 1065, 1080; GA 102-104 

31 A. The phrenie nerve has a path between the 
anterior medial aspeet of the lung and the mediasti- 
num. Along the path of the nerve, it eonrses over the 
hilnm of the lung. The vagus nerves run posterior to 
the heart as they give off branehes to the eardiae plexus 
upon the traehea near the earina. The reenrrent laryn- 
geal nerves arise from the vagus nerves before the va- 
gus nerves pass behind the hila of the lungs. 

GAS 215; GA 101, 104 

32 e. The left reenrrent laryngeal nerve passes be- 
neath the ligamentnm arteriosnm and then loops su- 
periorly toward the traeheoesophageal groove, medial 
to the areh of the aorta. 

GAS 163-164, 211-216; GA 101, 104 

33 e. During masteetomy proeednres, three snperfi- 
eial nerves are snseeptible to ligation or laeeration: the 
long thoraeie nerve, intereostobraehial nerve, and tho- 
raeodorsal nerve. In the event of injmy to the long 
thoraeie nerve, the patient eomplains of an inability to 
fully abduct the humerus above the horizontal. The ser- 
ratus anterior (snpplied by the long thoraeie nerve) is 
neeessary to elevate, rotate, and abdnet the seapnla, to 
faeilitate abdnetion of the humerus above the shoulder. 
Because the patient does not indieate any loss of medial 
rotation or addnetion of the humerus, ligation or injnry 
of the thoraeodorsal nerve ean be eliminated. 

GAS 175; GA 371 

34 A. The dorsal root ganglia eontain nerve eell 
bodies for general somatie afferent and general vis- 
eeral afferent nenronal proeesses. Pain loealized on 
the ehest wall is transmitted baek to the CNS via sen- 
sory fibers. 

GAS 134-137; GA 120-121 

35 D. The lateral horns, or intermediolateral eell 
eolnmns, eontain the eell bodies of preganglionie neu- 
rons of the sympathetie system. Spinal eord segments 
T1 to T4 are often assoeiated with the upper limbs 
and thoraeie organs; the antonomie nenrons in spinal 
eord segments T5 to T9 usually eorrelate with inner- 
vation of organs in the abdominal eavity, speeifieally 
organs derived from the foregnt. 

GAS 221-222; GA 101, 120-121 

36 D. The eardiopnlmonary splanehnie (or thoraeie 
viseeral) nerves are responsible for earrying the ear- 
diae sympathetie efferent fibers from the sympathetie 


THORAX 



ganglia to the thoraeie viseera and afferent fibers for 
pain from these organs. The vagns nerve is responsi- 
ble for earrying parasympathetie fibers. The greater 
and lesser splanehnie nerves earry sympathetie pre- 
ganglionie fibers to the abdomen. T1 to T4 ventral 
rami reeeive sensory fibers for pain, earried initially 
by the eardiopnlmonary nerves, en ronte to their re- 
speetive final destination. 

GAS 221-222; GA 101, 120-121 

37 e. The vagns nerve is the only nerve responsible 
for parasympathetie innervation of the Inngs. The 
phrenie nerve and intereostal nerves are somatie 
nerves and are not involved in innervation of the 
heart or Inngs. The greater thoraeie splanehnie and 
lesser thoraeie splanehnie nerves are responsible for 
earrying preganglionie sympathetie fibers for the in- 
nervation of the abdomen. They also earry afferents 
for pain from the abdomen. 

GAS 211-222; GA 82 

38 e. There is elose proximity betvveen the aortopnl- 
monary window and the left reenrrent laryngeal nerve. 
A mass within or adjaeent to this window is thus likely 
to eompress the left reemrent laryngeal nerve, resulting 
in the hoarseness for the patient. The greater and lesser 
thoraeie splanehnie nerves arise inferior and posterior 
to the aortopnlmonary window and are thus unlikely 
to be eompressed. The thoraeie splanehnie nerves are 
not involved in the innervation of the larynx. Thongh 
the vagus is responsible for innervation of the larynx, 
it passes dorsal to the area of the aortopnlmonary win- 
dow and is not likely to be eompressed. 

GAS 211-222; GA 101,104 

39 e. The intereostobraehial nerve is responsible 
for innervation of the skin on the medial snrfaee of 
the arm. The ulnar nerve is responsible for cutaneous 
sensation on the medial aspeet of the hand, and the 
axillary nerve innervates the lateral aspeet of the 
shonlder. The lateral cutaneous braneh of T4 inner- 
vates the dermatome eorresponding to the nipple and 
areola and also snpplies the medial aspeet of the 
axilla. The long thoraeie nerve provides motor supply 
to the serratus anterior and is not involved in entane- 
ous innervation of the axillary region. Only the inter- 
eostobraehial nerve is responsible for sensory supply 
of the lateral aspeet of the axilla. 

GAS 703; GA 63, 70 

40 B. Periearditis is an inflammation of the periear- 
dium and often causes a perieardial frietion rub, with 
the surface of the pericardium beeoming gradnally 
eoarser. Beeanse the phrenie nerve is solely responsible 


for innervation of the perieardinm, it would transmit 
the pain fibers radiating from the perieardial frietion 
rub. The phrenie nerve eontains sensory nerve fibers 
from C3 to C5, spinal nerve levels that also supply the 
skin of the shonlder area; therefore, pain earried by the 
phrenie nerve may be referred to the shonlder. 

GAS 179; GA 86-87 

41 e. The intereostobraehial nerve is the lateral 
cutaneous braneh of the seeond intereostal nerve. It 
serves a sensory fnnetion both in the thoraeie wall 
and medial aspeet of the arm. The phrenie nerve 
arises from spinal nerves C3 to C5 and innervates the 
diaphragm. This nerve has no branehes that pass into 
the arm. The vagus nerve is CN X and is a major sup- 
plier of autonomic fnnetion to the gut, up to the left 
eolie flexure, and also provides some antonomie mo- 
tor and sensory supply to organs in the head, neek, 
and thorax. The greater thoraeie splanehnie nerve 
originates in the thorax from the sympathetie ehain at 
the levels of T5 to T9 and innervates abdominal struc- 
tures. The suprascapular nerve originates from the 
upper trunk of the braehial plexus and reeeives fibers 
primarily from C5 and C6. It innervates the snpraspi- 
natus and the infraspinatns. 

GAS 213-222; GA 108-109 

42 D. Ventral rami eontain both sensory and motor 
fibers and also sympatheties to the body wall, supply- 
ing all areas of the body wall except for tissnes of the 
baek. In this ease both sensory fibers (nnmbness) and 
sympatheties (anhydrosis) are disrnpted at the midax- 
illary line; therefore, cutaneous ventral rami is the 
only eorreet ehoiee. The dorsal roots earry somatie 
and viseeral sensory information from the periphery. 
Beeanse only cutaneous sensation is lost the defieit 
eannot be the dorsal roots. The ventral roots of the 
spinal eord earry only somatie and viseeral efferents. 
Beeanse no motor fnnetions are disrnpted, this is not 
the eorreet answer. The branehes of dorsal rami pro- 
vide cutaneous and postnral mnsele innervation to 
the baek and thus have no relation to the midaxillary 
line. The rami eommnnieans are eomponents of the 
sympathetie nervons system and are not involved 
with general somatie afferent sensation. 

GAS 63-64; GA 120-121 

43 D. General viseeral afferents are nerve fibers 
that earry sensation from organs, in this ease pain 
from the abdominal aorta. These fibers get mixed 
with general somatie afferents in the dorsal roots. 
This is the phenomenon of “referred pain.” The dor- 
sal root ganglia (or their eonnterparts assoeiated with 
sensory eranial nerves) eontain the eell bodies assoei- 
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ated with all sensory fibers from the body, inelnding 
somatie and viseeral sensation. 

GAS 63-64; GA 120-121 

44 B. The anterior and lateral entaneons branehes 
of the fonrth intereostal nerves provide the sensory 
and sympathetie snpply to the areolae and nipples. 
Anterior entaneons branehes of the seeond and third 
intereostal nerves innervate the skin above the nip- 
ples and areolae. Lateral peetoral nerves provide mo- 
tor innervation to the peetoralis major and minor, not 
sensory snpply. Ventral primary rami of the seeond 
thoraeie spinal nerves provide mnsele innervation 
and sensory innervation above the nipples and areo- 
lae and sensory fibers for the medial side of the arm. 
GAS 130, 137; GA 63, 361, 371 

45 e. The left reenrrent laryngeal nerve passes supe- 
riorly in the traeheoesophageal groove after looping 
around the aorta. The eompression of this nerve and 
eompression of the esophagns against the traehea 
would result in the presenting symptoms. The right re- 
enrrent laryngeal nerve loops around the right snbela- 
vian artery before passing toward the larynx and there- 
fore does not deseend into the thorax. The left vagus 
nerve eonrses posterior to the hilum of the lung, after it 
has already given off its left reenrrent laryngeal braneh 
at the level of the aortie areh; therefore, eompression of 
this nerve would not resnlt in the presenting symptoms. 
The greater thoraeie splanehnie nerve arises from sym- 
pathetie ehain ganglia at levels T5 to T9 and therefore 
would not cause the presenting symptoms. The phrenie 
nerve innervates the diaphragm; eompression of this 
nerve would not result in the presenting symptoms. 
GAS 211-215; GA 108-109 

46 A. The patienLs ehief eomplaint is pain upon 
swallowing. With a dilated left atrinm, the most 
probable structure being eompressed is the esopha- 
gus. The esophagus deseends into the abdomen 
immediately posterior to the left atrinm below the 
level of the traeheal earina. The root of the lung is 
the site of jnnetion at the hilum where the pulmo- 
nary arteries, veins, and bronehi enter or leave. The 
lung root is not so intimately assoeiated with the 
esophagns and would not be assoeiated with pain 
dnring swallowing. The traehea ends and bifnreates 
above the level of the left atrium and therefore 
would be unaffected by a dilated left atrinm. The 
inferior vena eava aseends from the abdomen to the 
right atrinm and the snperior vena eava is quite 
anterior in position. Neither of these veins is elosely 
related to the esophagns or the left atrinm. 

GAS 211-215; GA 108-110 


47 E. The esophageal hiatus in the diaphragm is 
one of four openings assoeiated with the diaphragm. 
It is loeated at the level of TIO and allows the esopha- 
gus to pass through the thoraeie eavity into the ab- 
dominal eavity. It is the most inferior of four esopha- 
geal eonstrietions. The pharyngoesophageal jnnetion 
is the site at which the pharynx ends and the esopha- 
gus begins in the neek, at the level of the sixth eervi- 
eal vertebra. It is the first and the most snperior of the 
esophageal eonstrietions. There are no eonstrietions 
found at the level of the snperior thoraeie apertnre; 
this is the opening for passage of the structures pass- 
ing from the neek into the thorax. The esophagns 
deseends posterior to the areh of the aorta. It is at this 
level that the seeond of the esophageal eonstrietions 
is found. The third eonstrietion occurs as the esopha- 
gus passes posteriorly to the left main bronehns. 

GAS 127, 211-217; GA 108-110 

48 D. The apex of the heart is loeated in the left fifth 
intereostal spaee, about SVz inehes to the left of the 
sternnm. When this area of the heart is palpated, any 
pnlsations would be generated by throbbing of the 
apex of the heart against the thoraeie wall. This is also 
the loeation for performing auscultation (listening) of 
the mitral valve, not assoeiated with palpation. The 
right atrium is loeated to the right of the sternum. The 
left atrium is loeated on the posterior aspeet of 
the heart, thus no direet palpation is realized. The aor- 
tie areh would be loeated posterior to the manubrium 
of the sternum, above the seeond intereostal spaee. 
GAS 180; GA 83-87 

49 A. These eomponents of the heart are readily 
viewed in a plain radiograph of the thorax. It is im- 
portant to nnderstand the spatial arrangement of the 
heart as it rests in the thorax. The conus region of the 
right ventriele is loeated on the most anterior aspeet 
of the heart, thus it is the most anterior portion of the 
heart within the thorax. The apex of the left ventriele 
is also loeated anteriorly, but it is loeated lateral to the 
sternum and oeenpies little area eompared with the 
right ventriele. The left ventriele is positioned on 
the left lateral side and slightly posterior position in 
the thorax. The right atrium is loeated on the right 
lateral side of the heart. The anterior margin of the 
left atrinm is positioned posteriorly in the thorax. 
GAS 180-185; GA 83-87 

50 A. The left fifth intereostal spaee, just below the 
left nipple, is typieally the loeation to listen to the 
mitral valve. Althongh the mitral valve is loeated at 
the fonrth intereostal spaee just to the left of the ster- 
num, the sound is best realized “downstream” from 
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the valve. The right lower part of the body of the ster- 
num is the loeation of the tricuspid valve. The right 
seeond intereostal spaee near the lateral border of the 
sternnm is the typieal loeation of auscultation of the 
aortie valve. It is diffienlt to hear valvnlar sonnds 
throngh bone, so auscultating direetly over the middle 
of the manubrium is not a good ehoiee. The left see- 
ond intereostal spaee near the lateral border of the 
sternnm is the site ehosen typieally for auscultation of 
the pnlmonary valve. 

GAS 197, 227; GA 83-87, 100 

51 B. The great eardiae vein (anterior interventrien- 
lar vein) takes a pathway initially beside the anterior 
interventrienlar eoronary artery (left anterior deseend- 
ing: LAD) in its course, finally terminating in the eoro- 
nary sinus when it is joined by the oblique vein of the 
left atrinm (of Marshall). This vein must be proteeted 
when performing bypass proeednres. The middle ear- 
diae vein is loeated on the posterior aspeet of the heart, 
but it also drains into the eoronary sinus. The small 
eardiae vein drains blood along the same path as the 
right marginal braneh. The anterior eardiae veins drain 
the blood from the right ventriele anteriorly and drain 
direetly into the right atrium, and are not assoeiated 
with the anterior interventrienlar artery. 

GAS 198; GA 88, 91, 96 

52 B. The anterior interventrienlar artery snpplies 
the right and left ventrieles and anterior two thirds of 
the IV septnm. The right marginal artery snpplies the 
right ventriele and apex of the heart; therefore, it does 
not supply the left ventriele. The left eoronary eirenm- 
flex artery snpplies the left atrinm and left ventriele; 
it eonrses posteriorly in, or near to, the eoronary sul- 
cus and snpplies the posterior portion of the left ven- 
triele and left atrium. The artery to the SA node is a 
braneh of the right eoronary artery and does not sup- 
ply the left ventriele. The posterior interventricular 
(posterior deseending) artery arises from the right 
eoronary artery in 67% of people (this is referred to 
as a right dominant pattern) and snpplies the poste- 
rior aspeet of both ventrieles and the posterior third 
of the interventrienlar septnm. 

GAS 192-196; GA 96-98 

53 E. The anterior interventrienlar artery arises 
from the left eoronary artery. If there is oeelnsion in 
the right eoronary artery, the anterior interventricular 
artery will still have normal blood flow. The right 
marginal artery branehes from the right eoronary ar- 
tery; therefore, if there is oeelnsion of the right eoro- 
nary artery, flow from the marginal artery will be 
eompromised. The AV nodal artery is snpplied by the 


eoronary artery that erosses the crux of the heart pos- 
teriorly. If this artery arises from the right eoronary, 
snpply to the AV node might be redneed, depending 
upon eollateral snpply. The SA nodal artery is sup- 
plied by the right eoronary artery in 55% of the popu- 
lation (only 35% from the left); inasmneh as it is 
stated that the patient is right eoronary dominant, it 
would be predieted that the SA nodal artery will not 
have normal blood flow. 

GAS 192-196; GA 96-98 

54 D. Beeanse the patient is left eoronary artery 
dominant, if there is 70% to 80% oeelnsion of the 
left eoronary, there will be defieieneies in flow both 
in the anterior deseending and circumflex eoronary 
arteries. No possibility is available for eollateral flow 
from the posterior deseending interventrienlar ar- 
tery, for it too would be derived from the left eoro- 
nary, by way of the circumflex artery. If the patient 
does not nndergo snrgery to remove or bypass the 
oeelnsion, he will be nnable to have any snbstantial 
type of eollateral eirenlation between the two major 
branehes of the left eoronary. The branehes of the 
eoronary arteries are not end arteries, and there are 
anastomoses between them. The papillary mnseles 
of the trienspid valve would not be affeeted with left 
eoronary artery oeelnsion. The blood snpply to the 
SA node would not be inadequate. The blood supply 
of the region of the AV node might or might not be 
adequate, for it could still be supphed by a braneh of 
the right eoronary artery. 

GAS 192-196; GA 96-98 

55 A. The mitral valve eorresponds to the Si heart 
sound prodneed during systole. The aortie and pul- 
monary valves eorrespond to the S^ heart sound pro- 
duced during diastole. The trienspid valve also eor- 
responds with the Si heart sound. The aortie valve, 
however, eorresponds with the S^ sound, so this an- 
swer would be ineorreet. 

GAS 197; GA 100 

56 e. The interventrienlar septum is intimately in- 
volved with the trienspid valve on the right side, via 
the muscular eonneetions of the septomarginal tra- 
beculum (moderator band) to the anterior papillary 
mnsele. Therefore, if the eleetrieal system of the heart 
is disrnpted, as with a myoeardial infaretion in the 
upper portion of the muscular septum, the innerva- 
tion of the interventrienlar septnm will be eompro- 
mised and the trienspid valve will be direetly affeeted. 
None of the other valves are direetly involved with 
the interventrienlar septum. 

GAS 200-202; GA 96-98 
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57 B. The pulmonary valve is assoeiated with the 
heart sound prodneed in diastole. A splitting in the 
sound indieates that the aortie and pnlmonary valves 
are not elosing simultaneously and would eorrelate 
with a possible defeet in this valve. The mitral valve 
is assoeiated with the Si heart sound, prodneed in 
systole; therefore, it eannot be defeetive if only the S^ 
sound is involved. The aortie valve is assoeiated with 
the S 2 heart sound, but the mitral valve is not [as 
stated earlier); therefore, this answer eannot be eor- 
reet. The trienspid valve is assoeiated with the Si 
heart sound and therefore is not assoeiated with the 
oeenrrenee of an abnormal S 2 heart sound. 

GAS 197; GA 98 

58 e. The bundle of His is a eolleetion of speeiaT 
ized eardiae mnsele eells that earry eleetrieal aetivity 
to the right and left bundle branehes. Beeanse both 
ventrieles are affeeted, this is the logieal site of injnry, 
for this bundle leads to the bnndle branehes supply- 
ing both ventrieles. An injnry either to the right or left 
bundle braneh would affeet only one ventriele. Termi- 
nal Pnrkinje fibers transmit the eleetrieal aetivity to 
the greater seetions of the ventrieles, yet dysfnnetion 
in the terminal part of the eondnetion system would 
affeet only a small seetion of one ventriele, not both. 
The atrioventrienlar node is a group of speeialized 
eardiae muscle eells that serve to deerease the rate of 
conduction to the ventrieles and is loeated in the re- 
gion deep to the septal wall of the right atrium. The 
posterior internodal pathway is in the roof of the right 
atrinm and is not involved here. 

GAS 200-202; GA 99 

59 D. The artery of the conus is given off from the 
right eoronary artery and winds aronnd the conus arte- 
riosus. The conus region is the snperior part of the right 
ventriele that tapers into a eone [infundibulum) where 
the pulmonary valve leads into the pnlmonary tmnk. 
This conus artery supplies the upper portion of the an- 
terior right ventriele and usually has a small anasto- 
motie eonneetion with the anterior interventrienlar [left 
anterior deseending) braneh of the left eoronary artery. 
The circumflex artery supplies the left atrium and ven- 
triele and does not supply the right ventriele except 
when the posterior interventrienlar [posterior deseend- 
ing) artery arises from the circumflex, or in unusual 
eases in which the circumflex passes to the surface of 
the right ventriele. The anterior interventrienlar artery 
snpplies the right and left ventrieles and the anterior 
two thirds of the IV septnm. It is given off by the left 
eoronary artery and does not speeifieally snpply the up- 
per portion of the right ventriele. The posterior inter- 
ventrienlar artery snpplies the right and left ventrieles 


and the posterior third of the IV septum. It does not 
snpply the upper portion of the right ventriele. 

GAS 192-198; GA 96-98 

60 D. The atrioventrienlar bnndle of His is a strand 
of speeialized eardiae muscle fibers that arises from 
the atrioventricular node and passes throngh the right 
hbrons trigone. The right fibrons trigone [eentral fi- 
brous body) is a dense area of eonneetive tissue that 
intereonneets the mitral, trienspid, and aortie valve 
rings. After reaehing the upper portion of the muscu- 
lar interventricular septum, the bundle of His splits 
into right and left bundle branehes. The bundle of 
Baehmann is a eolleetion of fibers mnning from the 
sinoatrial node to the left atrinm and is the only eoT 
leetion of eondneting fibers to innervate the left 
atrinm. Finally, the posterior internodal pathway, also 
known as ThoreTs pathway, is the prineipal pathway 
of eleetrieal aetivation between the sinoatrial node 
and atrioventrienlar node in hnmans. 

GAS 200-202; GA 99 

61 A. The sternoeostal snrfaee of the heart eonsists 
mostly of the right ventriele. Therefore, an anterior 
injnry to the thorax would mostly likely first affeet the 
right ventriele beeanse it is adjaeent to the deep sur- 
faee of the sternum. 

GAS 180-185; GA 83-86 

62 D. The tissues affeeted in this ease, the interven- 
trienlar septum and anterior ventrienlar wall, are mostly 
snpplied by the proximal portion of the left anterior 
interventrienlar artery. If the circumflex artery were 
bloeked, the left atrium and left ventriele would be af- 
feeted [in a right eoronary dominant heart). If the right 
eoronary artery were oeelnded, again assnming right 
eoronary dominanee, it wouid affeet the right atrium, 
the sinoatriai and atrioventrienlar nodes, part of the 
posterior left ventriele, and the posterior part of the in- 
terventrienlar septum. If the left eoronary artery [LGA) 
were bloeked, most of the left atrium and left ventriele, 
the anterior two thirds of the interventrieniar septum, 
and the area of bifnreation of the bundle of His wouId 
be affeeted. If the posterior interventricular artery were 
occluded, it would affeet the right and left ventrieles 
and the posterior third of the interventrienlar septum. 
The circumflex and the anterior interventrienlar arteries 
are branehes of the LGA, and the posterior interven- 
trienlar artery is most eommonly a braneh of the termi- 
nal segment of the right eoronary artery. 

GAS 192-198; GA 96-98 

63 e. A“leftcoronarydominant”circulationmeans, 
most simply, that the left eoronary artery [LCA) pro- 
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vides the posterior interventricular artery as a termi- 
nal braneh of the eoronary circumflex. The posterior 
aspeet of the heart is eomposed primarily of the left 
ventriele and is snpplied by the posterior interven- 
trienlar braneh. The artery of the conus supplies the 
right ventricular free walL If the right eoronary artery 
were oeelnded (in a right eoronary dominant heart), 
it would affeet the right atrium, right ventriele, the 
sinoatrial and atrioventrienlar nodes, the posterior 
part of the interventrienlar septum, and part of the 
posterior aspeet of the left ventriele. The right acute 
marginal artery snpplies the inferior margin of the 
right ventriele. The left diagonal arteries arise most 
eommonly from the anterior interventrienlar [left 
anterior deseending) artery but ean also arise as 
branehes of the left eoronary or the circumflex. 

GAS 192-198; GA 96-98 

64 B. The enstaehian valve is an embryologie rem- 
nant of the valve of the inferior vena eava and is not 
a functional valve. The trienspid valve is loeated be- 
low the inferior vena eava between the right atrinm 
and right ventriele. The fossa ovalis is an embryonie 
remnant of the septum primum of the interatrial sep- 
tum, loeated interatrially. The Thebesian valve is a 
semieirenlar fold at the orifiee of the eoronary sinus. 
GAS 186-187; GA 90 

65 A. The erista terminalis is a muscular ridge that 
runs from the opening of the snperior vena eava to 
the inferior vena eava. This ridge provides the path 
taken by the posterior internodal pathway (of Thorel) 
between the sinoatrial and atrioventrienlar nodes. 
The erista also provides the origin of the peetinate 
mnseles of the right anriele. The trienspid valve is 
loeated below the inferior vena eava, between the 
right atrinm and right ventriele. The enstaehian valve 
is an embryologie remnant of the valve of the inferior 
vena eava. The ostinm of the eoronary sinus is lo- 
eated between the right atrioventrienlar orifiee and 
the inferior vena eava. 

GAS 186-187; GA 90 

66 B. During perieardioeentesis, the needle is in- 
serted below the xiphoid proeess, or in the left fifth 
intereostal spaee in the midelavienlar line. The most 
effeetive way of draining the pericardium is by pene- 
trating the thoraeie wall at its lowest point anatomi- 
eally, henee the third intereostal spaee would be too 
eranial in position. The sixth and seventh intereostal 
spaees are loeations that are not used elinieally be- 
cause of the inereased likelihood of injury to the 
pleura or lungs and other eomplieations. 

GAS 177-180; GA 86-87 


67 e. The anterior interventrienlar (left anterior de- 
seending) artery lies anteriorly and to the left and de- 
seends vertieally to the left toward the apex. It ean be 
more easily injnred by a transverse ineision of the peri- 
cardium, which would eross perpendicular to this ar- 
tery. The auricular appendage of the left atrinm is lo- 
eated posteriorly; therefore, it would not be injnred in 
an anterior longitndinal ineision. The eoronary sinus is 
between the right atrioventrienlar orifiee and the infe- 
rior vena eava and would not be affeeted. The left 
phrenie nerve lies between the heart and the left lung 
and is too deep to be injnred in this ineision. The left 
sympathetie trunk is also too posterior to be injnred. 
GAS 176-185; GA 96-98, 108-109 

68 D. A finger passing throngh the transverse peri- 
eardial sinus passes direetly behind the great arteries 
exiting the heart, allowing the surgeon to rather easily 
plaee a vasenlar elamp upon the pnlmonary trunk 
and aseending aorta. The other vessels listed are not 
readily aeeessible by way of the transverse sinus. 

GAS 177-180; GA 86-87 

69 A. The middle eardiae veins run parallel with 
the posterior interventrienlar (posterior deseending) 
artery and drains direetly into the eoronary sinus. The 
great eardiae vein parallels the anterior interventrien- 
lar artery and the small eardiae veins pass parallel 
with the right marginal artery. The anterior eardiae 
veins are several small veins that drain direetly into 
the right atrinm. The eoronary sinus is a wide venous 
ehannel that runs from left to right in the posterior 
part of the eoronary groove. 

GAS 196-200; GA 96 

70 D. The left eoronary artery bifurcates into the an- 
terior interventrienlar artery (left anterior deseending: 
LAD) and the eoronary circumflex braneh. The eirenm- 
flex braneh gives off the left marginal braneh, which 
snpplies the lateral wall (obtnse margin) of the left ven- 
triele. The anterior part of the interventrienlar septum is 
supplied by the LAD. The diaphragmatie surface of the 
right ventriele is snpplied by the posterior deseending 
artery and the right marginal, a braneh of the right 
eoronary artery. The infundibulum, also known as the 
conus arteriosus, is the outflow portion of the right 
ventriele. The posterior part of the interventrienlar sep- 
tum is supplied by the posterior deseending artery, in 
most eases a braneh of the right eoronary artery. 

GAS 192-198; GA 96-98 

71 e. The atrioventrienlar (AV) node is most eom- 
monly snpplied by a braneh of the right eoronary ar- 
tery. This braneh arises at the crux of the heart (the 
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point of jnnetion of all four eardiae ehambers posteri- 
orly); this is the loeation of the occlusion. The right 
atrinm is snpplied by the right eoronary artery, which 
additionally snpplies the sinoatrial node. The left mar- 
ginal artery snpplies the lateral wall of the left ventriele. 
The anterior portion of the interventrienlar septnm is 
snpplied by the anterior interventrienlar artery. 

GAS 200-203; GA 96-98 

72 e. The first heart sound is eansed by the elosnre 
of the trienspid and mitral valves. The seeond heart 
sound is caused by the closure of the aortie and puT 
monary valves. 

GAS 197, 229; GA 100 

73 A. The seeond heart sound is eansed by the elo- 
sure of the aortie and pnlmonary valves. The first 
sound by the heart is eansed by the elosnre of the 
trienspid and mitral valves. 

GAS 197, 229; GA 100 

74 D. The first septal perforating braneh of the an- 
terior interventrienlar artery (left anterior deseending: 
LAD) is the first braneh of the LAD that snpplies the 
eondneting tissne of the heart; it passes direetly to the 
point of bifnreation of the eommon atrioventrienlar 
bnndle of His. The other vessels listed have no ana- 
tomie relation to the area of isehemia. 

GAS 192-198; GA 96-98 

75 B. The snperior vena eava empties into the right 
atrinm on the snperior aspeet of the heart; it is not 
direetly palpable from the oblique sinus. The oblique 
sinus is a blind cuTde-sac providing aeeess to the in- 
ferior vena eava, the posterior wall of the left atrium, 
right atrium, and the right and left pnlmonary veins. 
GAS 176-179 

76 D. Gardiae tamponade is eharaeterized by hypo- 
tension, taehyeardia, mnffled heart sonnds, and jugular 
vein distention. Bleeding into the perieardial eavity 
would muffle the heart sounds beeanse of the inereased 
distanee between the ehest wall and the heart, leading 
to “distant” heart sonnds. When the effnsion is partien- 
larly severe, the heart may take on a “water bottle” 
appearanee on an anterior-posterior radiograph. 

GAS 176-179; GA 86-87 

77 E. “Right eoronary dominant eirenlation” refers 
simply to the faet that the right eoronary artery pro- 
vides origin for the posterior interventrienlar (poste- 
rior deseending) eoronary artery. In such eases, it 
provides supply for the sinoatrial and atrioventrienlar 
nodes. It might be antieipated that right eoronary 


bloekage could result in dysfnnetion of the atrioven- 
trienlar node, if eollateral snpply is poor or absent. 
The LAD, circumflex, and left marginal are all branehes 
of the left eoronary artery. The right marginal artery 
marginal is a braneh of the right eoronary artery. 

GAS 192-198; GA 96-98 

78 D. The ehordae tendineae are fibrons eords that 
eonneet papillary mnseles to valve leaflets. The re- 
straint provided by these eords on the valve leaflets 
prevents the prolapse of the mitral valve cusps into the 
left atrium. The erista terminalis is a ridge that mns 
from the opening of the inferior vena eava to the supe- 
rior vena eava. Trabeenlae earneae are irregnlar ridges 
of myocardium that are present within the ventrieles. 
GAS 187-188; GA 90-93 

79 D. The eorreet path that leads to the right ven- 
triele for the lead of the paeemaker is the braehioee- 
phalie vein (could be right or left; paeemakers are 
more eommonly plaeed on the left so would be left 
braehioeephalie vein), snperior vena eava, right 
atrinm, trienspid valve, and right ventriele. 

GAS 179-185; GA 86-87 

80 A. Mitral stenosis leads to left atrial dilation, 
which ean exert a eompressive effeet on the esophagns. 
The pnlmonary valve is loeated between the outflow 
traet of the right ventriele and the pnlmonary tmnk. 
The aortie valve is loeated between the left ventriele 
and the aorta. Anterior interventrienlar (left anterior 
deseending) and posterior interventrienlar (posterior 
deseending) arterial oeelnsions ean cause a myoeardial 
infaretion, but not dysphagia. In the normal position of 
the heart the left atrinm lies most posteriorly. There- 
fore, a stenosis of the mitral valve (atrioventrienlar 
valve between left atrinm and left ventriele) wouId lead 
to enlargement of the left atrium, which would in turn 
impinge upon the esophagns. A stenosis of the pulmo- 
nary valve would have no effeet upon the esophagus 
because of the anterior position of the pnlmonary 
tmnk in the thorax. Regnrgitation throngh any valve 
will nltimately deerease systemie blood flow. An occlu- 
sion of a eoronary artery will lead to isehemia and 
possibly myoeardial infaretion. 

GAS 190-197; GA 86-87, 108, 110 

81 e. The SA node, the primary paeemaker of the 
heart, is a mass of speeialized eardiae eells within the 
myoeardinm at the upper end of the erista terminalis, 
near the opening of the snperior vena eava into the 
right atrinm. The AV node is at the jnnetion of the 
eoronary sinus and the right atrinm upon the right fi- 
brous trigone (eentral fibrons body). The enstaehian 
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valve direets blood from the inferior vena eava and 
throngh the right atrinm toward the trienspid valve 
ostinm. The interatrial septnm is loeated between the 
left and right atria. The septomarginal trabeenlnm 
(moderator band) arises from the mnsenlar portion of 
the interventrienlar septnm and passes to the base of 
the anterior papillary mnsele in the right ventriele. The 
moderator band earries the right bnndle braneh of the 
eondnetion system just beneath its endoeardial layer. 
GAS 200-203; GA 99 

82 D. The tricuspid valve is the atrioventricular 
valve loeated between the right atrinm and right ven- 
triele. An ineompetent valve would allow blood to 
regurgitate into the right atrinm during systole and 
subsequently raise pressnre in the venons system, 
inereasing eapillary pressnre and eansing edema. A 
regnrgitation of blood into the pnlmonary trunk 
would be a result of an ineompetent pnlmonary valve. 
Regnrgitation of blood from the left ventriele baek 
into the left atrinm is a resnlt of prolapse of the mitral 
valve. There is no direet anatomie relationship be- 
tween the trienspid valve and the aseending aorta. 
Blood would pool in the left ventriele in the event of 
aortie valve ineompetenee. 

GAS 187-188; GA 90-91 

83 e. To avoid damaging the lungs, a ehest tube 
should be plaeed below the level of the lungs, in the 
eostodiaphragmatie reeess. Such a point of entranee 
for the tube would be the eighth or ninth intereostal 
spaee. At the midelavienlar line, the eostodiaphrag- 
matie reeess is loealized between intereostal spaees 6 
and 8, at the midaxillary line between 8 and 10, and 
at the paravertebral line between ribs 10 and 12. 

GAS 157-167, 230-231; GA 72-75 

84 e. The parietal pleura is innervated by the inter- 
eostal nerves and is very sensitive to pain, in this 
ease being somatie innervation. Therefore, the parietal 
pienra is the deepest layer that must be anesthetized to 
rednee pain during aspiration or ehest tube plaeement. 
GAS 157-167; GA 108-109 

85 A. The right main bronehns is the shorter, wider, 
and more vertieal primary bronehns. Therefore, this is 
most often the loeation that foreign objeets will likely 
be lodged. The left primary bronehns is not as vertieal 
and therefore does not present the path of least resis- 
tanee. [It must be understood, however, that in some 
eases of aspiration, the foreign body ean pass into the 
left primary bronehns rather than the right bronchus!) 
The earina is a ridge separating the openings of left and 
right bronehi, the “fork in the road,” so to speak. The 


traehea is a tubular structure supported by ineomplete 
eartilaginons rings, and the likelihood that an objeet 
will be lodged there is minimal. It is nnlikely that a 
foreign objeet would deseend so far as to obstrnet a 
tertiary bronehns, althongh this could happen. 

GAS 157-172; GA 72-85 

86 D. Gontraetion of the diaphragm (deseent) pulls 
the dome inferiorly, inereasing the vertieal dimension 
of the thorax. This is the most important faetor in 
inspiration for inereasing the internal pnlmonary vol- 
ume and eoneomitantly deereasing intrathoraeie pres- 
sure. The eontraetion of intereostal mnseles is usually 
involved in foreed inspiration, resnlting in inereases 
in the transverse and anteroposterior dimensions of 
the thoraeie eavity. 

GAS 157-160; GA 66-67 

87 B. The horizontal fissnre of the right lung is a 
fissnre separating the snperior lobe from the middle 
lobe. It usually extends medially from the oblique fis- 
sure at the midaxiliary line to the sternnm, along the 
lower border of the fourth rib. The apex of the right 
lung reaehes to a level above the elaviele and is there- 
fore snperior to the stab wound in the fourth eostal 
eartilage. The other answers are related to features of 
the left lung, which is not addressed in the question. 
GAS 157-172; GA 74-82 

88 e. The patienTs symptoms are all indieative of 
inflammatory breast eaneer. Gommon symptoms in- 
clude inversion of the nipple and dimpling of the over- 
lying skin, ehanges that are due to the retraetion of the 
snspensory ligaments (of Gooper). intradnetal eaneer- 
ous tumors show symptoms including breast enlarge- 
ment, breast lump, breast pain, and nipple diseharge. 
The other answers are not eaneerons eonditions. 

GAS 138-139; GA 63 

89 e. The inferior traeheobronehial nodes are also 
known as the earinal nodes and are loeated on the in- 
ferior aspeet of the earina, the site of bifnreation of the 
traehea. The pnlmonary nodes lie on seeondary bron- 
ehi. The bronchopulmonary (hilar) nodes run along 
the primary bronehi. The snperior traeheobronehial 
nodes are at the jnnetion of the bronehi and the tra- 
ehea. The paratraeheal nodes run along the traehea. 
GAS 138-139; GA 71 

90 B. The snperior lobar bronehns is one of the di- 
visions of the right main bronehns. This bronehns 
branehes into apieal, anterior, and posterior tertiary 
bronehi. 

GAS 163-171; GA 71 
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91 D. Lymphatie drainage of the breast is typieally 
to the axillary nodes, more speeifieally to the anterior 
[peetoral) nodes. Lymphatie vessels from the peetoral 
nodes eontinne into the eentral axillary nodes, the 
drainage of which passes farther into the apieal node, 
just inferior to the elaviele in the deltopeetoral trian- 
gle. From these nodes lymph passes to the “sentinel,” 
or sealene, nodes and the subclavian lymph trunk. 
The lateral and posterior axillary nodes do not nor- 
mally reeeive lymph drainage from the breast but do 
reeeive lymph from the upper limb. (This is the rea- 
son for the edema of the upper limb that occurs after 
a masteetomy, in which there may be a total removal 
of axillary lymph nodes.) 

GAS 138-139; GA 71 

92 A. inereased arterial pressnre in the upper limbs 
[as demonstrated in the braehial artery) and deereased 
pressnre in the lower limbs [as demonstrated in the 
femoral artery) are eommon symptoms of eoaretation of 
the aorta. Other symptoms inelnde tortuous and en- 
larged blood vessels above the eoaretation and an in- 
ereased risk of eerebral hemorrhage. This eondition of 
eoaretation oeenrs when the aorta is abnormally eon- 
strieted dnring development. The patient does not eom- 
plain of respiratory distress, so eor pnlmonale would 
not likely be the nnderlying eondition. Disseetion of the 
right eommon iliae artery would not result in nosebleed 
or headaehe. Obstnietion of the snperior vena eava 
would not aeeonnt for deereased femoral pulse. A pul- 
monary embolism will not present with these findings. 
GAS 210; GA 110 

93 D. The diagnosis for these symptoms is eoareta- 
tion of the aorta. This eondition occurs when the 
aorta is abnormally eonstrieted. One of the eardinal 
signs is a eharaeteristie rib notehing. “Notehing” of 
the ribs is due to the reversal of direetion of blood 
flow throngh the anterior intereostal branehes of the 
internal thoraeie artery, as these usuaily small arteries 
earry eollateral arterial blood flow to the lower tho- 
raeie portion of the aorta inferior to the eoaretation. 
Enlargement and vibration of the intereostal arteries 
against the rib resnlts in erosion [“notehing”) of the 
snbeostal grooves, which is visible on radiography. 
GAS 210; GA 110 

94 e. The long thoraeie nerve arises from the C5, C6, 
and C7 spinal nerves and innervates the serratns ante- 
rior mnsele. Injnry of this nerve will result in a eharae- 
teristie winged seapnla. A is the lateral peetoral nerve, 
which innervates the peetoralis major muscle. B is the 
suprascapular nerve, which innervates the snpraspina- 
tus and infraspinatns mnseles. D is the thoraeodorsal 


nerve, which innervates latissimns dorsi. E is the lower 
subscapular nerve that innervates the lower part of the 
subscapularis muscle and the teres major. 

GAS 690, 704, 768; GA 361, 370-371 

95 B. The snperior margin of the manubrium is ehar- 
aeterized by the jugular noteh. Laterally are the sterno- 
elavienlar joints and the artienlations of the first ribs 
with the manubrium. The seeond pair of ribs artien- 
lates with the sternnm at the sternal angle, the jnnetion 
of the manubrium with the body of the sternum. 

GAS 144-147; GA 58-61 

96 B. The thoraeie duct is important in lymph drain- 
age of the entire body with the exception of the upper 
right quadrant. The thoraeie duct aseends between the 
aorta and azygos vein behind the esophagns. Dilation 
of the esophagns here in the lower thorax ean eom- 
press the thoraeie duct, leading to impairment of lym- 
phatie drainage and resnltant edema. 

GAS 219-220; GA 71 

97 e. The anterior intereostal arteries anastomose 
with the posterior intereostal arteries. Ligation of the 
anterior arteries would not affeet the supply of the in- 
tereostal spaees beeanse the posterior arteries would 
provide eollateral arterial supply. Branehes of the mus- 
culophrenic artery provide snpply for the lower sev- 
enth, eighth, and ninth intereostal spaees. The snperior 
epigastrie artery passes into the rectus sheath of the 
anterior abdominal wall. The lateral thoraeie artery 
arises from the seeond part of the axillary artery, and 
the thoraeodorsal artery is a braneh of the subscapular 
artery, a braneh of the third part of the axillary artery. 
GAS 151-153; GA 68 

98 D. The thymns lies in the snperior mediastinnm 
and extends upward into the neek, espeeially in the 
young. A midline tumor of this gland ean eompress 
the left braehioeephalie vein. The snbelavian vein is 
distal or lateral to this loeation, and the thymus gland 
would not likely impinge upon it. The internal jugular 
veins are loeated snperior and lateral to the position 
of the thymus gland. A midline tumor is more likely 
to cause eompression of the left braehioeephalie vein, 
which erosses the midline, than the right braehioee- 
phalie vein, which is not loeated in the midline. 

GAS 206; GA 12, 102 

99 B. The parietal plenra ean be divided regionally 
into eostal, diaphragmatie, mediastinal, and eervieal 
portions, depending upon loeal topographie relations. 
Another name for the eervieal plenra is the cupula. 
This forms the dome of the plura, projeeting into the 
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neek above the first rib and eorresponding to the area 
of injnry. The eostal plenra lines the internal snrfaees 
of the ribs and intereostal spaees. The mediastinal 
plenra lies between the Inngs and the organs in the 
mediastinnm. The right primary bronehns and npper 
lobe bronehns are not in the vieinity of the right 
elaviele or first rib. 

GAS 158-162; GA 73-79 

100 B. The right primary bronehns is shorter, wider, 
and more vertieal than the left main bronehns. When 
a foreign body is aspirated, it is more likely to enter 
the right main bronehns (althongh in some eases the 
foreign body enters the left bronehns). Pnlmonary 
vasenlar resistanee is not related to the question. The 
right lower lung lobe does not have poorer venons 
drainage than the other lobes. 

GAS 168-171; GA 80-85 

101 D. The normal position of the heart as seen in 
a plain radiograph has the right border of the heart 
formed by the snperior vena eava, right atrinm, and 
inferior vena eava. The left border is formed by the 
aortie areh snperiorly, left pnlmonary artery, left au- 
riele, left ventriele, and the apex of the heart inferolat- 
erally. The area indieated by the arrow is just inferior 
to the elaviele (on the left side), and this marks the 
loeation of the areh of the aorta. The snperior vena 
eava and right ventriele would make up the right bor- 
der. The pulmonary artery and left ventriele would be 
more inferior. 

GAS 180-185; GA 85-88 

102 B. All of the symptoms deseribed in the ques- 
tion are indieative of breast eaneer. The best ehoiee of 
answers is eaneer en enirasse, a pathologie eondition 
that presents as a hard, “woodlike” texture. Intra- 
ductal cancerous tumor is often a mild form of eaneer 
deteeted by mammography. A, D, and E are all symp- 
toms, not pathologie eonditions. 

GAS 139; GA 62-63 

103 A. When mnltiple rib fraetnres prodnee a flail 
segment of the thoraeie wall, paradoxical motion of 
the flail segment is eommonly experienced upon deep 
inspiration; that is, the flail area is sucked in rather 
than expanding outward with inspiration, and the 
reverse movement occurs in expiration. Beeanse the 
ribs are fraetnred, they will not be able to faeilitate 
the normal “pump handle” motion dnring inspiration. 
The excursions of the diaphragm will not be affeeted 
by the broken ribs, except as pain restriets the breath- 
ing effort of the patient. 

GAS 147-148; GA 64-67 


104 A. The snbelavian artery lies direetly posterior 
to the snbelavian vein; therefore, it is the structure 
that would be most vulnerable to damage when plae- 
ing a eentral venons line in the snbelavian vein. Both 
the phrenie and vagus nerves will be medial to the 
plaeement of the line and are not likely to be dam- 
aged. The eommon earotid artery is also too medial to 
be damaged by the line. The snperior vena eava lies 
medial and inferior to the site of plaeement and is too 
deep to be easily damaged. 

GAS 215-216; GA 108-109 

105 A. Lymph from the lower third of the esophagns 
drains into the posterior mediastinal and left gastrie 
lymph nodes. The middle third of the esophagns drains 
into posterior and snperior mediastinal lymph nodes. 
The upper third of the esophagus drains into the deep 
eervieal nodes. The other answer ehoiees drain parts of 
the traehea, bronehi, and lungs. 

GAS 172; GA 71 

106 A. Lymph from the right primary bronehns 
would drain first into the inferior traeheobronehial 
nodes. The bronehomediastinal trunk and the thoraeie 
duct are not lymph nodes, so they eannot be the eor- 
reet answers to the question. The paratraeheal nodes 
reeeive lymph from the snperior traeheobronehial 
nodes. The snperior traeheobronehial nodes reeeive 
lymph from the inferior traeheobronehial nodes. 

GAS 172; GA 71 

107 D. The artery of Adamkiewicz (great radienlar 
artery) is an important artery that provides oxygen- 
ated blood to the lower portion of the spinal eord, 
speeifieally the anterior eord where lower motor neu- 
rons are loeated, inferior to the vertebral level of ori- 
gin of the artery, and provides eollateral anastomoses 
with the anterior spinal artery. Gare should be taken 
dnring snrgery to prevent damage to this artery as this 
ean lead to paraplegia and alteration of fnnetions of 
pelvie organs. The other answer ehoiees are not likely 
to be damaged dnring the snrgery and would not lead 
to paraplegia. 

GAS 102-103; GA 46 

108 A. A left traeheal deviation with an enlarged 
thyroid gland will most likely eompress the left bra- 
ehioeephalie vein. The other answer ehoiees lie too 
far laterally to be affeeted by the traeheal deviation. 
GAS 168-170; GA 102, 108, 110 

109 A. The earina is the only answer listed that ean 
easily be seen in radiograph. The earina is at the level 
of T4-5 (plane assoeiated with the sternal angle of 
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Louis). This landmark is eommonly used to guide the 
plaeement of a eentral venous line. 

GAS 168-170; GA 108, 110 

110 D. Gyneeomastia is the abnormal growth of 
mammary glands in males. Polythelia refers to supernu- 
merary nipples. Polymastia refers to supernumerary, or 
extra, breasts. Amastia refers to the absenee of breasts. 
GAS 129-131, 138-139; GA 62-63 

111 E. A tension pneumothorax is caused by injury 
to the lung, leading to air in the pienral eavity. The site 
of the wound aets as a one-way valve, allowing air to 
enter the plenral eavity but not to leave the eavity. The 
laek of negative pressnre in the plenral eavity eanses 
the lung to eollapse. Neither flail ehest, emphysema, 
nor hemothorax will neeessarily lead to the inereased 
volume of air in the plenral eavity. The tension pneu- 
mothorax oeemred during a violent fall; therefore, the 
elinieal eondition is not likely to be a spontaneons 
pneumothorax, in which ease there is rupture of the 
plema without the neeessary oeenrrenee of tranma. 
GAS 234-235; GA 73-82 

112 B. Chylothorax is usually caused by injury to 
the thoraeie duct. The thoraeie duct enters the venous 
system at the junction of the left internal jugular vein 
and the left snbelavian vein, where they form the left 
braehioeephalie vein. Penetrating injnries at the be- 
ginning of the left braehioeephalie vein eommonly 
also disrnpt the termination of the thoraeie duct. The 
other answers provided do not reeeive lymphatie 
drainage from the thoraeie duct. 

GAS 219; GA 71 

113 A. The inferior vena eava quite likely under- 
goes eompression by the growing fetus when the 
mother is in the supine position. In this ease the eom- 
pression led to redneed blood flow throngh the heart, 
with a resnltant drop in blood pressnre. The other 
structures listed as answers are not likely to be eom- 
pressed by the growing fetus. 

GAS 180-185; GA 108-110 

114 e. Graekling noises in the lungs due to the 
buildup of fluid are referred to as rales. The fluid usu- 
ally migrates to the inferior portion of the lung due to 
the effeets of gravity. Auscultation over the sixth in- 
tereostal spaee at the midaxillary line would be asso- 
eiated with the lower lobe of the right lung. Remem- 
ber that the oblique fissme runs from the level of T2 
posteriorly to the sixth eostal eartilage anteriorly. At 
the sixth intereostal spaee in the midaxillary line, one 
would be percussing below this fissme and therefore 


over the lower lobe. This question does not indieate 
any examination of the left lung. 

GAS 158-175, 240-241; GA 73-82 

115 A. Perieardioeentesis is usually performed 
through the infrasternal angle with the needle passing 
up through the diaphragm to the fibrous pericardium. 
The diaphragmatie surface of the heart is largely eom- 
posed of the right ventriele and would therefore be 
entered if a needle is inserted too far. The other eham- 
bers of the heart would not lie in the direet path of the 
needle. 

GAS 176-180; GA 86-87 

116 B. The pain experienced by the patient travels 
with the sympathetie innervation of the heart, derived 
from spinal nerve levels T1 to T4. The pain fibers 
leave the heart and the eardiae plexuses via the ear- 
diopulmonary nerves. Subsequently, the pain fibers 
pass throngh the sympathetie ehain, enter the spinal 
nerve, and pass into the dorsal roots of the spinal 
nerves. The eell bodies of the pain fibers are loeated 
in the dorsal root ganglia of the spinal nerves from T1 
to T4. The other levels indieated do not eorrespond to 
the typieal pattern of innervation of this region. 

GAS 229-230, 235-237; GA 120-121 

117 A. The “bucket handle movement” of the ribs 
affeets the transverse diameter of the thorax. Inspira- 
tion would inerease the transverse diameter, whereas 
expiration deereases the transverse diameter. The an- 
teroposterior diameter of the thorax is inereased and 
deereased by the “pump handle movements” of the 
ribs and sternnm. Vertieal dimensions of the thorax 
would be ehanged by eontraetion and relaxation of 
the diaphragm. 

GAS 157-158; GA 73-75 

118 e. Bronehial eonstrietion is indneed by the para- 
sympathetie innervation of the airways. This is snpplied 
by the vagus nerves, which could be bloeked to result 
in relaxation of the airways. The phrenie nerve provides 
motor and sensory innervation to the diaphragm. The 
intereostal nerves provide sensory and somatie motor 
innervation to their respeetive intereostal spaees. Stimu- 
lation of sympathetie innervation resnlts in bronehodi- 
lation. The reenrrent laryngeal nerve is a braneh of the 
vagus and innervates parts of the larynx. 

GAS 172; GA 108-109 

119 A. The loeation where one is least likely to 
damage important structures by making an ineision 
or pnshing a ehest tube into the thorax is over the 
upper border of the rib. At the inferior border of eaeh 
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rib, one will eneonnter intereostal vein, artery, and 
nerve, in that order (VAN strnetnres). Entranee 
throngh the middle of the intereostal spaee does not 
eliminate the heightened possibility of piereing im- 
portant strnetnres. Neither passage between the inter- 
nal and external intereostal mnseles, nor between the 
intereostal mnseles and the posterior intereostal mem- 
brane would allow entry to the plemal eavity. 

GAS 147-148; GA 66-72 

120 B. Gardiae tamponade is a eondition in which 
fluid accumulates in the perieardial eavity. It ean 
resnlt from perieardial effnsion or from leakage of 
blood from the heart or proximal portions of the 
great vessels. The inereased pressnre within the peri- 
eardial sae leads to deereased eardiae filling dnring 
diastole and therefore redneed systolie blood pres- 
sure. Because of the reduced pumping eapaeity of 
the heart, there is inereased pressnre in the venons 
system, leading to the distension of the jugular ve- 
nous system. Deep vein thrombosis often oeenrs in 
the lower limbs and inereases the risk of pnlmonary 
embolism. The other answers listed are eonditions 
that affeet pnlmonary fnnetion rather than eardiae 
fnnetions. 

GAS 179-180; GA 86-87 

121 B. The S 2 heart sound refers to the seeond 
(dub) heart sound. This sound is prodneed by the 
elosnre of the aortie and pnlmonary semilnnar valves. 
The elosnre of mitral/bienspid and trienspid valves 
prodnee the first Si (lub) heart sound. 

GAS 197; GA 100 

122 E. The elosnre of the mitral/bienspid and tri- 
cuspid valves produces the first Si (lub) heart sound. 
The S 2 heart sound refers to the seeond (dub) heart 
sound. This latter sound is prodneed by the elosnre of 
the aortie and pnlmonary semilnnar valves. 

GAS 197; GA 100 

123 D. Flail ehest is eharaeterized by paradoxical 
breathing movements eansed by mnltiple rib frae- 
tures. The sensory innervation provided to intereostal 
spaees and to the nnderlying parietal plenra is sup- 
plied via the eorresponding intereostal nerves. The 
phrenie nerve provides motor innervation to the dia- 
phragm and sensory innervation to the diaphragmatie 
and mediastinal parietal plenra and perieardinm. The 
vagus nerves provide parasympathetie innervation to 
the thoraeie viseera, and to the gastrointestinal traet 
as distal as the left eolie flexure. The cardiopulmonary 
nerves earry sympathetie innervation from T1 to T4 
levels to the thoraeie organs, and pain fibers from 


these organs. Thoraeie splanehnie nerves earry sym- 
pathetie innervation to the abdomen. 

GAS 213-214; GA 108-109 

124 A. An anenrysm of the aortie areh could im- 
pinge upon the phrenie nerve, eansing referral of pain 
to the left shonlder. This referral oeenrs beeanse the 
root levels of the phrenie nerve are C3 to C5, nerve 
levels that are also distribnted to the skin over the 
shonlder region. The other ehoiees do not cause refer- 
ral of pain to the left shonlder. The vagus nerve does 
not transmit pain sensations except from eertain or- 
gans in the abdomen and pelvis. The intereostal 
nerves earry sensory information from the intereostal 
spaees and parietal plenra, pain that would not be 
referred to the shonlder. The thoraeie splanehnies 
earry sympathetie innervation to the abdomen. 

GAS 210; GA 108-109 

125 B. The SA node fnnetions as the primary intrin- 
sie paeemaker of the heart, setting the eardiae rhythm. 
An artifieial paeemaker assists in prodneing a normal 
rhythm when the SA node is not fnnetioning nor- 
mally. The atrioventrienlar node reeeives the depolar- 
ization signals from the sinoatrial node. The signal is 
delayed within the atrioventrienlar node (providing 
the time for the atria to eontraet), then propagated 
from the atrioventrienlar node throngh the bundle of 
His and Pnrkinje fibers. 

GAS 200-203; GA 99 

126 e. Postganglionie parasympathetie fibers are 
involved in the eonstrietion of smooth mnsele in the 
traeheoesophageal tree. Sympathetie fibers cause dila- 
tion of this structure. Viseeral and somatie afferents 
are sensory fibers and therefore eannot cause dilation 
of mnsele, as this is a motor nerve fnnetion. 

GAS 172; GA 120-121 

127 A. Dextrocardia is a eondition that resnlts from 
a bending of the heart tube to the left instead of to the 
right. TGF-(3 faetor Nodal plays a role in the looping 
of the heart during the embryonie period. 

GAS 197 

128 A. The esophagns typieally has four eonstrie- 
tions. In the thorax the esophagns is eompressed by 
(1) the areh of the aorta, (2) the left prineipal bron- 
chus, and (3) the diaphragm. The erieopharyngeal 
eonstrietion is in the neek. 

GAS 211, 215, 217, 298-299; GA 76, 82 

129 e. The dermatome that eneompasses the nip- 
ple is snpplied by spinal nerve T4. In this ease the 


THORAX 



herpes zoster virus is harbored in the dorsal root gan- 
glion of T4 and ean be aetivated to cause the eharae- 
teristie rash that is distributed along the dermatome 
inelnding the nipple. 

GAS 137-138; GA 62-63 

130 B. Due to rib fracture, the intereostal vessels are 
damaged, parietal pleura is torn, and blood flows into 
the plenral spaee. The loss of negative pressnre within 
the plenral eavity resnlts in eollapse of the lung. The 
earotid vessels would not be affeeted by the deseribed 
injmy. The pnlmonary vessels are found within the 
parenehyma of the lungs and would not be injnred due 
to an external injnry such as that deseribed. The inter- 
nal thoraeie artery is well proteeted by the sternnm and 
is not the cause of this hemothorax. 

GAS 146-148; GA 57-61, 68-71 

131 A. Miosis, partial ptosis, and anhydrosis are a 
elinieally important eonstellation of symptoms possi- 
bly indieating Horner syndrome. Horner syndrome is 
a lesion of the eervieal sympathetie ehain and sympa- 
thetie ehain ganglia and is often a result of a Paneoast 
tumor, also known as a snperior pnlmonary sulcus 
tumor of the apex of the lung. The pupil, eyelid [su- 
perior tarsal muscle), and sweat glands are all under 
sympathetie nervons system eontrol. The areh of the 
aorta and phrenie nerve are not part of the antonomie 
nervons system. The vagus nerve does earry parasym- 
pathetie fibers to mnseles of the traehea, bronehi, di- 
gestive traet, and heart but not to any structure in the 
head and neek (laryngeal snpply, and Von Ebner’s 
glands in the tongue). A lesion to the phrenie nerve 
would resnlt in paralysis of the diaphragm. The ear- 
diopnlmonary nerves are splanehnie nerves that are 
postganglionie and sympathetie. They originate in 
eervieal and upper thoraeie ganglia and innervate the 
thoraeie eavity. The eardiopnlmonary plexus is the 
antonomie snpply to the heart. 

GAS 888-889; GA 108-109 

132 B. The esophagns lies posterior to the heart. Of 
the four ehambers in the heart, the left atrinm lies most 
posteriorly, just anterior to the esophagns when the 
heart is in its normal position in the mediastinnm. 
The inferior vena eava runs on the right side within the 
thoraeie eavity and empties its eontents into the right 
atrinm. The pnlmonary arteries are too anterior to the 
esophagns to be affeeted by an esophageal tumor. The 
left ventriele is too anterior within the mediastinnm to 
be affeeted by an esophageal tumor. Whereas the 
esophagus does lie against the vertebral bodies, a 
growing tumor would affeet the esophagus first be- 
cause it is a smooth muscle structure and therefore the 


path of least resistanee, but this organ ean be deviated 
relatively easily rather than eompressed. 

GAS 212-213; GA 108, 110 

133 e. Artifieial paeemakers are eommonly used to 
treat patients who have weak or failing heart eondne- 
tion systems. The eleetrode or “tip” of the paeemaker 
is threaded throngh the snbelavian vein to the snperior 
vena eava into the right atrinm and then the right ven- 
triele where it is used to stimulate the Purkinje fibers 
to resnlt in ventricular eontraetion. The right atrinm 
and left atrinm do not eontain Pnrkinje fibers and 
would therefore not be useful in artifieially paeing the 
heart. The left ventriele is more diffienlt to aeeess. The 
snperior vena eava is not related to eardiae paeing. 
GAS 238; GA 102-103 

134 A. Gardiae hypertrophy is a eompensatory 
meehanism of the myoeardinm in response to inereas- 
ing demands on the heart due to isehemia, ineompe- 
tent valves, or hypertension. The inereased size of the 
heart muscle would most likely eompress the esopha- 
gus, and due to the ineompetent mitral valve, a baek- 
flow of blood into the left atrinm ean cause a left 
atrial dilation. The left atrinm lies just anteriorly to 
the esophagns in the mediastinnm. The pnlmonary 
trunk is loeated snperiorly and delivers blood to the 
lungs, so eardiae hypertrophy would not cause direet 
eompression to this structure. The snperior vena eava 
and inferior vena eava are vessels that deliver blood 
to the right atrinm and are not likely to be eompressed 
in this example of eardiae hypertrophy. The heart is 
inferior to the traehea. 

GAS 212-213; GA 102-103, 108, 110 

135 E. Tension pneumothorax is a progressive ae- 
cumulation of air in the plenral eavity that is trapped 
dnring inspiration. The resnlting inerease of pressnre 
diminishes the negative pressnre required to maintain 
an inflated lung, resnlting in a eollapsed lung as seen 
on the radiograph. A flail ehest is a result of ribs being 
broken in two or more loeations, and no broken ribs 
are seen on this radiograph. Emphysema is a ehronie 
eondition in which elastie tissnes and alveoli in the 
lungs are destroyed, redneing the snrfaee area for gas 
exchange. Emphysema may resnlt in a seeondary 
spontaneons pneumothorax. A hemothorax is an ae- 
cumulation of blood in the plenral spaee. On a radio- 
graph, it is identifiable by a menisens of fluid. Al- 
though spontaneous pneumothorax would present 
the same way on a radiograph, the patient’s history of 
trauma (ear erash) indieates the patient does not have 
a spontaneons pneumothorax. 

GAS 235; GA 74-84 
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136 C. Right lower lobe. The right upper lobe ex- 
tends from the apex of the lung (above the elaviele] 
to the fonrth rib. The radiograph shows an opaeity on 
the right side, eliminating the possibility of it being a 
left lung pnenmonia. Opaeity in the right middle lobe 
wouid extend inferiorly to the sixth rib. In the present 
ease the opaeity is inferior to the sixth rib extending 
to the tenth rib in the midaxillary line affeeting the 
lower lobe of the right lung. 

GAS 158-169; GA 74-84 

137 D. In many people the anterior interventrienlar 
braneh of the left eoronary artery gives rise to a lateral 
diagonal braneh that deseends on the anterior snrfaee 
of the heart. This braneh is oeelnded in the radiograph. 
The left eoronary artery arises from the left aortie sinus 
of the aseending aorta and passes between the left 
atrinm and the left side of the pnlmonary trunk in the 
eoronary groove. The left eoronary artery divides into 
two branehes: an anterior interventrienlar braneh (also 
known as the left anterior deseending braneh: LAD] 
and a circumflex braneh. The LAD runs along the in- 
terventrienlar groove to the apex of the heart. The right 
eoronary artery arises from the right aortie sinus and 
runs in the eoronary groove. It usually gives off a sino- 
atrial nodal braneh; it deseends in the eoronary groove 
and gives off a right marginal braneh. At the crus of the 
heart, it gives off an AV nodal braneh and a large pos- 
terior interventrienlar braneh (in the “right dominant” 
pattern]. 

GAS 192-198; GA 96-98 

138 A. Bloekage of cutaneous lymphatie vessels 
results in edema of the skin surrounding the hair foT 
lieles, leading to an appearanee like an orange peel 
(peau d’orange]. Shortening of the snspensory liga- 
ments leads to dimpling of the overlying skin, not 
peau d’orange. Gontraetion of retinaenla cutis results 
in retraetion and inversion of the nipple and/or are- 
ola. Peetoralis major involvement has nothing to do 
with this eondition but ean resnlt in fixing the tumor 
firmly to the ehest wall. 

GAS 139; GA 62-63, 71 

139 e. The patient is snffering from eardiae tam- 
ponade, that is, filling of the perieardial eavity with 
fluid. The elassie signs of this tamponade are referred 
to as “Beek’s triad.” This trio, by definition, inelndes 
a small heart, from eompression of the heart by the 


fluid-filled perieardial sae, and a quiet heart because 
the tamponade mnffles the eardiae sonnds; deereased 
pulse pressure resulting from the redneed differenee 
between systolie and diastolie pressnre beeanse the 
tamponade restriets the ability of the heart to fill in 
diastole; and inereased eentral venons pressnre be- 
cause venous blood eannot enter the eompressed 
heart. None of the other answers provided inelndes 
these data to fit the definition. 

GAS 179-180; GA 86-87 

140 E. Myelin degeneration of the phrenie nerves, 
as ean occur in Guillain-Barré, resnlts in loss of 
phrenie nerve fnnetion and paralysis of the dia- 
phragm. Diaphragmatie paralysis is predietable with 
laek of movement of the abdominal wall in respira- 
tory efforts. The ribs are moving “violently” in this 
ease; therefore, intereostal mnseles and the peetoral 
musculature have retained their motor snpply. 

GAS 214; GA 108-109 

141 e. The lost of myelin from the preganglionie 
(normally myelinated] sympathetie fibers in T1 to T4 
resnlts in interrnption in their transmission of eleetri- 
eal stimnlating impnlses and, therefore, rednetion of 
positive inotropie (foree inereasing] and ehronotropie 
(rate inereasing] stimnlation of the heart. Rednetion 
of fnnetion of the vagus nerves would not resnlt in 
slowing eardiae aetivity; just the opposite would oe- 
cur. Interruption of phrenie nerve aetivity has no ef- 
feet on eardiae rate (as this nerve innervates the dia- 
phragm], nor would the interruption of the thinly 
myelinated pain fibers from the heart. The ventral 
horn nenrons do not innervate the heart, but rather 
skeletal muscle; therefore, they would not be direetly 
affeeted by the disease proeess affeeting the heart. 
GAS 202-204; GA 108-109 

142 e. The mitral valve is best visnalized by TEE 
beeanse the transdneer within the esophagns is di- 
reetly posterior to the left atrinm. The physieal laws 
that apply to ultrasound imaging dietate that the 
eloser the structure to the transducer, the better the 
ability to obtain a better image. This question asks 
which heart valve is most direetly related to the pos- 
terior aspeet of the left atrinm, which is the mitral 
valve. 

GAS 181-208; GA 108, 110 
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A l-year-old female is admitted to the hospital 
with a palpable mass within one of her labia majora. 
Radiographie examination reveals that a loop of intes- 
tine has herniated into the visibly enlarged labinm 
majns. This eondition is dne to failnre of the proeessns 
vaginalis to elose off. From which of the following tis- 
sue layers is the processus derived? 

□ A. Parietal peritoneum 

□ B. Extraperitoneal tissne 

□ e. Transversalis faseia 

□ D. Dartos faseia 

□ E. Internal abdominal oblique aponeurosis 

A 3-year-old boy is admitted to the hospital with 
signs of acute renal failnre. Radiologie stndies reveal 
that the boy has bilateral masses involving both kid- 
neys. Examination of biopsy material eonfirms the di- 
agnosis of Wilms tumor. Which of the following gene 
mntations is the most eommon in Wilms tumor? 

□ A. The gene responsible for WT1 

□ B. The gene responsible for HGF 

□ e. The gene responsible for VEGF 

□ D. The gene responsible for GDNF 

□ E. The gene responsible for FGF-2 


MeM Fnsion of the eandal portions of the kidneys dur- 
ing embryonie development is most likely to resnlt in 
which of the following eongenital eonditions? 

□ A. Bieornnate uterus 

□ B. Gryptorehidism 

□ e. Horseshoe kidney 

□ D. Hypospadias 

□ E. Renal agenesis 

MiM Which of the following eongenital malformations 
will most predietably resnlt in oligohydramnios? 

□ A. Aneneephaly 

□ B. Pylorie stenosis 

□ e. Renal agenesis 

□ D. Traeheoesophageal fistnla 

□ E. IJrethral atresia 



Failnre to nrinate dnring embryonie or fetal life 
usually causes respiratory difficulties postnatally. 
Which of the following relationships best deseribes this 
sitnation? 


□ A. Oligohydramnios linked with hypoplastie 

lungs 

□ B. Polyeystie kidneys linked to traeheoesopha- 

geal fistnla 

□ e. Polyhydramnios 

□ D. Renal agenesis linked to insnffieient snrfaetant 

□ E. IJrethral obstmetion linked to eetopie viseera 
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A 4-year-old male ehild is admitted to the hospital 
with severe vomiting. Radiographie examination and 
history taking reveals that the boy snffers from an an- 
nnlar panereas. Which of the following strnetnres is 
most typieally obstrneted by this eondition? 

□ A. Pylorns of the stomaeh 

□ B. First part of the dnodennm 

□ e. Seeond part of the dnodennm 

□ D. Third part of the dnodennm 

□ E. Jejnnnm 

A 3-year-old male ehild is admitted to the pedi- 
atrie elinie. Diagnosis reveals that the intermediate 
portion of the proeessns vaginalis is not obliterated. 
Which of the following eonditions will most likely 
resnlt from this? 

□ A. Hypospadias 

□ B. Sterility 

□ e. eongenital hydroeele 

□ D. Eetopie testis 

□ E. Epispadias 



Testieles are absent from the serotnm of a 1-year- 
old male admitted to the pediatrie elinie. The pediatri- 
eian examined the infant and palpated the testes in the 
ingninal eanal. Which of the following terms is nsed to 
deseribe this eondition? 


□ A. Psendohermaphroditism 

□ B. Trne hermaphroditism 

□ e. Gryptorehism 

□ D. eongenital adrenal hyperplasia 

□ E. ehordee 



A 28-year-old woman who is 8 months pregnant 
goes to the ontpatient elinie for her prenatal eheeknp. 
IJltrasonnd examination of the fetns reveals gastrosehi- 
sis, with herniation of the small bowel into the amni- 
otie eavity. Failnre of proper formation of which of the 
following structure(s) has resulted in this eondition? 

□ A. Head fold 

□ B. Tail fold 


□ e. Nenral folds 

□ D. Lateral folds 


□ E. Amnion 


ií*l Rotation of the stomaeh dnring development re- 
suits in movement of the left vagus nerve from its 
original position. Throngh approximately how many 
degrees of rotation does the nerve move, and what is 
its final position? 


□ A. 90° to beeome the anterior vagal trunk 

□ B. 90° to beeome the posterior vagal trunk 

□ e. 270° to beeome the anterior vagal tmnk 

□ D. 270° to beeome the posterior vagal trnnk 

□ E. 180° to beeome the right vagal trnnk 

m A newborn baby was diagnosed with eventration 
of the diaphragm, wherein one half of the diaphragm 
aseends into the thorax dnring inspiration, but the 
other half eontraets normally. What is the most likely 
cause of this eondition? 

□ A. Absenee of a plenroperieardial fold 

□ B. Absenee of musculature in one half of the 

diaphragm 

□ e. Failnre of migration of the diaphragm 

□ D. Failnre of development of the septnm trans- 

versnm 

□ E. Absenee of a plenroperitoneal fold 

iM A 2-day-old newborn male is eyanotie after at- 
tempts to swallow milk resnlt in eolleetion of the milk 
in his mouth. After 2 days he develops pneumonia. A 
traeheoesophageal fistnla is snspeeted. Which of the 
following stmetnres has failed to develop properly? 

□ A. Esophagns 

□ B. Traehea 

□ e. Tongne 

□ D. Traeheoesophageal septnm 

□ E. Pharynx 


13 


A 3-day-old male newborn has diffienlties in 
breathing. A CT sean of his ehest and abdomen reveals 
the absenee of the eentral tendon of the diaphragm. 
Which of the following stmetnres failed to develop 
properly? 


□ A. Plenroperitoneal folds 

□ B. Plenroperieardial folds 

□ e. Septnm transversnm 

□ D. Gervieal myotomes 

□ E. Dorsal mesentery of the esophagns 
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_ A 2-day-old female infant with fever is examined 

by the pediatrie team. Imaging reveals malrotation of 
the small intestine without fixation of the mesenteries. 
The vessels aronnd the duodenojejunal jnnetion are 
obstmeted and the intestine is at risk of beeoming gan- 
grenons. Which of the following has oeenrred to cause 
the obstruction? 


□ A. Diaphragmatie atresia 

□ B. Snbhepatie cecum 
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□ C. Midgut volvulus 

□ D. Duplication of the intestine 

□ E. eongenital megaeolon 


□ e. Phrenie nerves 

□ D. Vagus nerves 

□ E. Pelvie splanehnie nerves 
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A 5-day-old male infant is diagnosed with 
Hirsehspmng disease. CT sean examination reveals an 
abnormally dilated eolon. Which of the following is the 
most likely embryologie meehanism responsible for 
Hirsehspmng disease? 

□ A. Failnre of neural erest eells to migrate into the 
walls of the eolon 


□ B. ineomplete separation of the eloaea 

□ e. Failnre of reeanalization of the eolon 

□ D. Defeetive rotation of the hindgnt 

□ E. Oligohydramnios 
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A 1-day-old infant has a mass protmding throngh 
her umbilicus. Physieal examination reveals an nmbili- 
eal hernia. A CT sean reveals that part of another organ 
is attaehed to the inner snrfaee of the hernia. What 
portion of the gastrointestinal traet is most likely to be 
attaehed to the inner snrfaee of the nmbilieal hernia? 


□ A. Anal eanal 

□ B. Appendix 

□ e. Cecum 

□ D. Ileum 


□ E. Stomaeh 
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A 38-year-old pregnant woman is admitted to the 
emergeney department with severe vaginal bleeding. 
Ultrasound examination eonfirms the initial diagnosis 
of eetopie pregnaney. Which of the following is the 
most eommon site of an eetopie pregnaney? 

□ A. Dterine tubes 


□ B. Cervix 

□ e. Mesentery of the abdominal wall 

□ D. Lower part of nterine body overlapping the 

internal eervieal os 

□ E. Fundus of the utems 
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_ A 23-year-old woman is admitted with severe ab- 

dominal pain, nausea, and vomiting. History taking 
shows that the pain is acute and has been eonstant for 
4 days. The pain began in the epigastrie region and radi- 
ated bilaterally aronnd the ehest to just below the scapu- 
lae. Currently the pain is loealized in the right hypo- 
ehondrinm. A CT sean examination reveals ealeified 
stones in the gallbladder. Which of the following nerves 
is earrying the afferent fibers of the referred pain? 


□ A. Greater thoraeie splanehnie nerves 

□ B. Dorsal primary rami of intereostal nerves 
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A 32-year-old male is admitted to the emergeney 
department with groin pain. Examination reveals that 
the patient has an indireet ingninal hernia. Which of the 
following nerves is eompressed by the herniating stme- 
ture in the ingninal eanal to give the patient pain? 

□ A. lliohypogastrie 

□ B. Lateral femoral cutaneous 


□ e. Ilioinguinal 

□ D. Snbeostal 


□ E. Pndendal 
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A 54-year-old male is admitted to the emergeney 
department with severe upper abdominal pain. Gastros- 
eopy reveals a tumor in the antmm of the stomaeh. A CT 
sean is ordered to evalnate lymphatie drainage of the 
stomaeh. Which of the following lymph nodes is most 
likely to be involved in a malignaney of the stomaeh? 

□ A. Celiac 

□ B. Snperior mesenterie 

□ e. Inferior mesenterie 

□ D. Lumbar 


□ E. Hepatie 


H| During a sehednled laparoseopie eholeeysteetomy 
in a 47-year-old female patient, the resident aeeiden- 
tally elamped the hepatodnodenal ligament instead of 
the eystie artery. Which of the following vessels would 
most likely be occluded in this iatrogenie injnry? 

□ A. Snperior mesenterie artery 

□ B. Proper hepatie artery 

□ e. Splenie artery 

□ D. eommon hepatie artery 

□ E. Inferior vena eava 
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_ A 45-year-old male was admitted to the hospital 

with groin pain and a palpable mass just superior to 
the inguinal ligament. The patient was diagnosed with 
an ingninal hernia and a snrgieal repair was performed. 
During the operation the snrgeon found a loop of intes- 
tine passing throngh the deep ingninal ring. Which of 
the following types of hernia was this? 

□ A. Direet ingninal 

□ B. Dmbilieal 


□ e. Femoral 

□ D. Lumbar 


□ E. indireet ingninal 
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A 55-year-old man was admitted to the hospital 
with severe abdominal pain. Gastroseopy and CT sean 
examinations revealed a perforating nleer in the poste- 
rior wall of the stomaeh. Where would peritonitis most 
likely develop initially? 

□ A. Right subhepatic spaee 

□ B. Hepatorenal spaee (of Morison) 

□ e. Omental bursa (lesser sae) 

□ D. Right subphrenic spaee 

□ E. Greater sae 


A 58-year-old male aleoholie is admitted to the 
hospital after vomiting dark red blood (hematemesis). 
Endoseopy reveals mptnred esophageal variees, resnlt- 
ing from portal hypertension. Which of the following 
venous tributaries to the portal system anastomoses 
with eaval veins to cause the variees? 

□ A. Splenie 

□ B. Left gastroomental 

□ e. Left gastrie 

□ D. Left hepatie 

□ E. Right gastrie 
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A 45-year-old male entered the emergeney depart- 
ment with a eomplaint of severe abdominal pain. Dnring 
physieal examination it is observed that his eremasterie 
reflex is absent. Which of the following nerves is respon- 
sible for the efferent limb of the eremasterie reflex? 


□ A. Ilioingninal 

□ B. lliohypogastrie 

□ e. Genitofemoral 


□ D. Pndendal 

□ E. Ventral ramus of T12 
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The deeision is made by emergeney department 
snrgeons to perform an exploratory laparotomy on a 
32-year-old female with severe abdominal pain. Where 
would the ineision most likely be made to separate the 
left and right reetns sheaths? 

□ A. Midaxillary line 

□ B. Arenate line 


□ e. Semilnnar line 

□ D. Tendinons interseetion 

□ E. Linea alba 


^3 After a “tummy-tuck” (abdominoplasty) proeednre 
is performed on a 45-year-old man, which of the follow- 
ing layers of the abdominal wall will hold the sutures? 

□ A. Searpa’s faseia (membranous layer) 

□ B. Gamper’s faseia (fatty layer) 


□ e. Transversalis faseia 

□ D. Extraperitoneal tissue 

□ E. External abdominal oblique faseia 
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A 49-year-old man presents with acute abdominal 
pain and janndiee. Radiographie stndies reveal a tumor 
in the head of the panereas. Which of the following 
structures is most likely being obstrneted? 


□ A. Gommon bile duct 

□ B. Gommon hepatie duct 


□ e. Gystie duct 


□ D. Aeeessory panereatie duct 

□ E. Proper hepatie artery 
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A 44-year-old man is admitted to the emergeney 
department with excessive vomiting and dehydration. 
Radiographie images demonstrate that part of the 
bowel is being eompressed between the abdominal 
aorta and the snperior mesenterie artery. Which of 
the following intestinal structures is most likely being 
eompressed? 


□ A. Seeond part of duodenum 

□ B. Transverse eolon 

□ e. Third part of duodenum 

□ D. First part of duodenum 

□ E. Jejunum 


Eil During the snrgieal repair of a perforated duode- 
nal ulcer in a 47-year-old male patient, the gastrodno- 
denal artery is ligated. A braneh of which of the follow- 
ing arteries will eontinne to supply blood to the 
panereas in this patient? 

□ A. Inferior mesenterie 

□ B. Left gastrie 

□ e. Right gastrie 

□ D. Proper hepatie 

□ E. Snperior mesenterie 


leiil A 70-year-old man is admitted to the emergeney 
department with severe diarrhea. An arteriogram re- 
veals 90% bloekage at the origin of the inferior mesen- 
terie artery from the aorta. Which of the following ar- 
teries would most likely provide eollateral supply to the 
deseending eolon? 

□ A. Left gastroepiploie artery 

□ B. Middle eolie artery 

□ e. Sigmoid artery 

□ D. Splenie artery 

□ E. Snperior reetal artery 
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|cM A 24-year-old woman has a dull aehing pain in 
the umbilical region, and flexion of the hip against re- 
sistanee (psoas test) causes a sharp pain in the right 
lower abdominal quadrant. Which of the following 
structures is most likely inflamed to cause the pain? 

□ A. Appendix 

□ B. Bladder 

□ e. Gallbladder 

□ D. Panereas 

□ E. Uterus 

E3 A 35-year-old male is admitted to the hospital 
from the emergeney department beeanse of excruciat- 
ing pain in the baek and left shoulder. A CT sean re- 
veals an abseess in the upper part of the left kidney, 
but no abnormality is deteeted in the shoulder region. 
The shonlder pain may be caused by the spread of the 
inflammation to which of the following neighboring 
structures? 

□ A. Deseending eolon 

□ B. Diaphragm 

□ e. Duodenum 

□ D. Liver 

□ E. Panereas 
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A 62-year-old man is admitted to the hospital 
with dull, diffuse abdominal pain. A CT sean reveals a 
tumor at the head of the panereas. The abdominal pain 
is mediated by afferent fibers that travel initially with 
which of the following nerves? 


□ A. Greater thoraeie splanehnie 

□ B. intereostal 


□ e. Phrenie 


□ D. Vagus 

□ E. Subcostal 
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A 52-year-old male with a history of smoking and 
hypereholesterolemia is diagnosed with severe athero- 
selerosis affeeting the arteries of his body. Laboratory 
examination reveals extremely low sperm count. Which 
of the following arteries is most likely occluded? 

□ A. External iliae 

□ B. Inferior epigastrie 

□ e. Dmbilieal 

□ D. Testienlar 


□ E. Deep circumflex iliae 


m In a rontine visit to the outpatient elinie for his 
annual checkup, a 42-year-old male is informed that 
radiographie examination has given strong evidenee 
that he has a malignaney of his serotnm. Which of the 


following nodes are the first lymph nodes that drain the 
affeeted area? 

□ A. Snperfieial ingninal 

□ B. Internal iliae 

□ e. Lumbar 

□ D. Presaeral 

□ E. Axillary 

E3 A 35-year-old male is admitted to the hospital 
with an indireet inguinal hernia. During an open her- 
nioplasty (in eontrast to a laparoseopie proeednre), the 
spermatie eord and the internal abdominal oblique 
muscles are identified. Which eomponent of the sper- 
matie eord is derived from the internal abdominal 
oblique muscle? 

□ A. External spermatie faseia 

□ B. Gremaster muscle 

□ e. Tunica vaginalis 

□ D. Internal spermatie faseia 

□ E. Dartos faseia 
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A 63-year-old man with a history of aleoholism is 
bronght to the emergeney department with hemateme- 
sis (vomiting blood). Findings on endoseopie examina- 
tion snggest bleeding from esophageal variees. The 
variees are most likely a result of the anastomoses be- 
tween the left gastrie vein and which other vessel or 
vessels? 


□ A. Azygos system of veins 

□ B. Inferior vena eava 

□ e. Left nmbilieal vein 

□ D. Snperior mesenterie vein 

□ E. Snbeostal veins 
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A 34-year-old man is nndergoing an emergeney 
appendeetomy. After the appendeetomy has been per- 
formed successfully, the patient nndergoes an explor- 
atory laparoseopy. Which of the following anatomie 
featnres are the most useful to distinguish the jejunum 
from the ileum? 


□ A. Jejunum has thinner walls eompared with the 

ileum. 

□ B. Jejunum has less mesenterie fat eompared 

with the ileum. 


□ e. Jejunum has more numerous vascular areades 

eompared with the ileum. 

□ D. Jejunum has more numerous lymphatie folli- 

eles beneath the mucosa eompared with the 
ileum. 


□ E. Jejunum has fewer villi eompared with the 
ileum. 
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EÌl After a masteetomy, a musculocutaneous flap is 
used to restore the thoraeie contour in a 34-year-old 
female patient. The ipsilateral [same side] rectus ab- 
dominis mnsele was detaehed earefnlly from the sur- 
rounding stmetnres and transposed to the thoraeie 
wall. Which of the foliowing landmarks is most often 
used to loeate the inferior end of the posterior, tendi- 
nous layer of the rectus sheath? 

□ A. intereristal line 

□ B. Linea alba 

□ e. Arenate line 

□ D. Peetineal line 

□ E. Semilnnar line 


Lil An anteroposterior radiograph is taken of the 
Inmbar region in a 31-year-old female patient who had 
been treated for tuberculous spondylitis at vertebral 
levels T12-L1. The patient has been asymptomatie for 
10 years. Which of the following is the most likely site 
of the ealeified tuberculous abseess? 

□ A. Body of panereas 

□ B. Cecum 

□ e. Fundus of stomaeh 

□ D. Psoas faseia 

□ E. Suspensory ligament of the duodenum 
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A 45-year-old female is admitted to the hospital 
with symptoms of an upper bowel obstmetion. IJpon 
CT examination it is found that the third [transverse] 
portion of the duodenum is being eompressed by a 
large vessel. Which of the following vessels will most 
likely be eansing the eompression? 


□ A. Inferior mesenterie artery 

□ B. Snperior mesenterie artery 

□ e. Inferior mesenterie vein 


□ D. Portal vein 

□ E. Splenie vein 
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_ A 61-year-old woman had been sehednled for a 

eholeeysteetomy. During the operation the seissors 
of the snrgieal resident aeeidentally entered the tis- 
sues immediately posterior to the epiploie [omental] 
foramen [its posterior bonndary]. The snrgieal field 
was filled immediately by profnse bleeding. Which of 
the following vessels was the most likely source of 
bleeding? 


□ A. Aorta 

□ B. Inferior vena eava 


□ e. Portal vein 

□ D. Right renal artery 

62 □ E. Snperior mesenterie vein 


LE:l A 32-year-old woman was admitted to the hospi- 
tal with a eomplaint of pain over her umbihcus. Radio- 
graphie examination revealed acute appendieitis. The 
appendix was removed successfully in an emergeney 
appendeetomy. One week postoperatively the patient 
eomplained of paresthesia of the skin over the pubic 
region and the anterior portion of her perinenm. Which 
of the following nerves was most likely injnred dnring 
the appendeetomy? 

□ A. Genitofemoral 

□ B. llioingninal 

□ e. Snbeostal 

□ D. lliohypogastrie 

□ E. Spinal nerve T9 


LH Exploratory laparoseopy was performed on a 
34-year-old male, following a successful emergeney 
appendeetomy. Which of the following anatomie 
relationships would be seen elearly, without dissee- 
tion, when the snrgeon exposes the beginning of the 
jejunum? 

□ A. The seeond portion of the duodenum is related 

anteriorly to the hilum of the right kidney. 

□ B. The snperior mesenterie artery and vein 

pass posterior to the third part of the 

duodenum. 

□ e. The portal vein erosses anterior to the neek of 

the panereas. 

□ D. The seeond part of the duodenum is erossed 

anteriorly by the attaehment of the transverse 

mesoeolon. 

□ E. The third part of the duodenum is related an- 

teriorly to the hilum of the left kidney. 
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A 30-year-old female patient eomplains that she 
has been weak and easily fatigned over the past 
6 months. She has a 3-month acute history of severe 
hypertension that has required treatment with antihy- 
pertensive medieations. She has reeently gained 4.5 kg 
[10 Ib] and enrrently weighs 75 kg [165 Ib]. Her blood 
pressnre is 170/100 mm Hg. Purple striae are seen over 
the abdomen on physieal examination and she pos- 
sesses a “bnffalo hump.” Fasting serum glucose eon- 
eentration is 140 mg/dl. A CT sean of the abdomen 
shows a 6-em mass immediately posterior to the infe- 
rior vena eava. Which of the following organs is the 
most likely origin of the mass? 

□ A. Snprarenal [adrenal] gland 

□ B. Appendix 

□ e. Gallbladder 


□ D. Ovary 

□ E. Uterus 
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LYM An obese 45-year-old female patient with an ele- 
vated temperatnre eomes to the physieian’s offiee eom- 
plaining of nansea and intermittent, aente pain in the 
right npper quadrant of the abdomen dnring the past 
2 days. She has a 24-hour history of jaundice. She has 
a history of gallstones. Which of the following struc- 
tures has most likely been obstrneted by a gallstone? 

□ A. Gommon bile duct 

□ B. Gystie duct 

□ e. Left hepatie duct 

□ D. Panereatie duct 

□ E. Right hepatie duct 

E;í:l A 67-year-old man has severe eirrhosis of the 
liver. He most likely has enlarged anastomoses between 
which of the following pairs of veins? 

□ A. Inferior phrenie and snperior phrenie 

□ B. Left eolie and middle eolie 

□ e. Left gastrie and esophageal 

□ D. Lnmbar and renal 

□ E. Sigmoid and snperior reetal 


A 45-year-old male is admitted to the hospital 
with a massive hernia that passes throngh the ingninal 
triangle (of Hesselbaeh). Which of the following struc- 
tures is used to distinguish a direet inguinal hernia 
from an indireet ingninal hernia? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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department with a bullet wound to the abdomen. The 
bnllet penetrated the anterior abdominal wall snperior 
to the umbilicus. If the bullet passed direetly posterior 
in the midline, which of the foliowing stmetnres was 
most likely to have been stmek first by the bnllet? 


□ A. Abdominal aorta 

□ B. Transverse eolon 

□ e. Stomaeh 

□ D. Gallbladder 

□ E. Panereas 


Ml A 48-year-old man has had three episodes of up- 
per gastrointestinal bleeding from esophageal variees. 
He has a history of ehronie aleoholism but has reeently 
been rehabilitated. Fnrther evalnation shows aseites 
and splenomegaly. Which of the following snrgieal ve- 
nous anastomoses is most eommonly used to relieve 


these symptoms and signs before a liver transplant is 
attempted? 

□ A. Left gastrie to splenie vein 

□ B. Right gastrie to left gastrie vein 

□ e. Right renal to right gonadal vein 

□ D. Splenie to left renal vein 

□ E. Snperior mesenterie to inferior mesenterie 

vein 

m A 55-year-old man is admitted to the hospital 
with nansea, vomiting, and hematnria. A CT sean ex- 
amination reveals a neoplasm in the posterior snrfaee 
of the inferior pole of the left kidney that has invaded 
throngh the renal pelvis, renal eapsnle, ureter, and fat. 
To which of the following regions will pain most likely 
be referred? 

□ A. Skin of the anterior and lateral thighs and 

femoral triangle 

□ B. Skin over the glnteal region, pubis, medial 

thigh, and serotal areas 

□ e. Skin over the medial, anterior, and lateral side 

of the thigh 

□ D. Skin over the pubis and umbilicus 

□ E. Skin over the pubis, umbilicus, and posterior 

abdominal wall mnseles 
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A 30-year-old female patient has eomplained of 
weakness and fatigability over the past 6 months. She 
has a 3-month acute history of severe hypertension that 
has not responded to antihypertensive medieations. 
Fasting serum glucose eoneentration is 140 mg/dl. A 
CT sean of the abdomen shows a 6-em mass in the 
adrenal gland affeeting the seeretory eells of the adre- 
nal mednlla. Which of the following structures is most 
likely releasing prodnets into the bloodstream to pro- 
duce the hypertension and other signs? 

□ A. Preganglionie sympathetie axons in thoraeie 

splanehnie nerves 

□ B. Gells of nenral erest origin that migrated to 

the adrenal mednlla 


□ e. Preganglionie parasympathetie branehes of 

the posterior vagal trnnk 

□ D. Postganglionie parasympathetie branehes of 

the left or right vagus nerves 

□ E. Postganglionie fibers from pelvie splanehnie 

nerves 
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_ A 48-year-old man is admitted to the hospital 

with severe abdominal pain. Radiographie examination 
reveals a tumor in the tail of the panereas. A diagnostie 
arteriogram shows that the tumor has eompromised 
the blood supply to another organ. Which of the foT 


63 





ABDOMEN 


lowing organs is most likely to have its blood snpply 
eompromised by this tnmor? 

□ A. Dnodennm 

□ B. Gallbladder 

□ e. Kidney 

□ D. Liver 

□ E. Spleen 

1''^ A 57-year-old man is admitted to the emergeney 
department with left flank pain. Blood tests indieate 
hematnria and anemia. A magnetie resonanee sean re- 
veals that blood flow in the left renal vein is being oe- 
elnded by an arterial anenrysm where the vein erosses 
the aorta. The anenrysm is most likely loeated in which 
of the following arteries? 

□ A. Geliae 

□ B. Inferior mesenterie 

□ e. Left eolie 

□ D. Middle eolie 

□ E. Snperior mesenterie 
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A 57-year-old man is admitted to the emergeney 
department with pain in his left flank and testieles. 
Laboratory tests indieate hematnria and anemia. A CT 
sean examination provides evidenee that blood flow in 
the left renal vein is being oeelnded where it erosses 
anterior to the aorta. Which of the following is the 
most likely eanse of the testienlar pain? 


□ A. Gompression of the testienlar artery 

□ B. Oeelnsion of flow of blood in the testienlar 

vein 


□ e. Gompression of the afferent fibers in the lum- 

bar splanehnie nerves 

□ D. Gompression of the sympathetie fibers in the 

preaortie plexus 

□ E. Gompression of the posterior vagus nerve 
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_ A 51-year-old woman is admitted to the hospital 

with an aentely painfnl abdomen. Radiographie exami- 
nation reveals penetration of the fundic region of the 
stomaeh by an ulcer, resulting in intraabdominal bleed- 
ing. Which of the following arteries is the most likely 
sonree of the bleeding? 


□ A. Gommon hepatie artery 

□ B. Inferior phrenie artery 

□ e. Left gastroepiploie artery 

□ D. Short gastrie artery 

□ E. Splenie artery 


m A 39-year-old woman is admitted to the hospital 
64 with pain radiating to her ingninal region. Radiographie 


and physieal examination reveal a herniation. Which of 
the following is the most eommon type of hernia in a 
female patient? 

□ A. Femoral hernia 

□ B. IJmbilieal hernia 

□ e. Direet ingninal hernia 

□ D. indireet ingninal hernia 

□ E. Epigastrie hernia 


m Radiographie examination of a 42-year-old female 
reveals penetration of the dnodenal bulb by an ulcer, 
resulting in profnse intraabdominal bleeding. Which of 
the following arteries is the most likely sonree of the 
bleeding? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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A 23-year-old man is admitted to the hospital 
with a bulge in his serotnm. Physieal examination re- 
veals an indireet ingninal hernia. During the open her- 
nia repair the internal spermatie faseia is identified and 
refleeted to expose the ductus deferens and testienlar 
vessels. Which of the following provides the internal 
spermatie faseial layer of the spermatie eord? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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geney department with a eomplaint of severe abdomi- 
nal pain. CT sean and MRI examinations reveal a tumor 
of the head of the panereas involving the nneinate pro- 
eess. Which of the following vessels is most likely to be 
oeelnded? 


□ A. Gommon hepatie artery 

□ B. Gystie artery and vein 

□ e. Snperior mesenterie artery 

□ D. Inferior mesenterie artery 

□ E. Portal vein 


m A 35-year-old obese man is admitted to the hospital 
with janndiee and eomplaints of abdominal pain. Physi- 
eal examination reveals an epigastrie pain that migrates 
toward the patient’s right side and posterior toward the 
seapnla. Radiographie examination reveals mnltiple gall- 
stones, eonsistent with the patient’s janndiee and typieal 
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pains of eholeeystitis. Which of the following strnetnres 
is most likely obstrneted by the gallstones? 

□ A. Gommon bile duct 

□ B. Gystie duct 

□ e. Left hepatie duct 

□ D. Panereatie duct 

□ E. Right hepatie duct 

m A 36-year-old woman is admitted to the hospital 
for the imminent birth of her baby. The deeision is made 
to perform an emergeney eesarean seetion. A Pfannen- 
stiel ineision is used to reaeh the uterus by making a 
transverse ineision throngh the external sheath of the 
reetns mnseles, about 2 em above the pubic bones. It 
follows natnral folds of the skin and enrves snperior to 
the mons pubis. Which of the following nerves is most 
at risk when this ineision is made? 

□ A. TIO 

□ B. Tll 

□ e. lliohypogastrie 

□ D. Ilioingninal 

□ E. Lateral femoral cutaneous 


reveals a lesion of the intestinal wall. Biopsy gives his- 
tologie evidenee that the lesion eontains gastrie mu- 
eosa. Which of the following elinieal eonditions will 
most likely explain the symptoms and signs? 

□ A. Internal hemorrhoids 

□ B. External hemorrhoids 

□ e. Divertienlosis 

□ D. MeekePs diverticulum 

□ E. Borborygmi 

O An 80-year-old male patient is admitted to the hos- 
pital with hypertension. His history inelndes a notation 
that he has had a poor appetite for some time. Dnring 
physieal examination it is observed that his blood pres- 
sure is 175/95 mm Hg and that he has a marked pulsa- 
tion in his epigastrie region. Which of the following diag- 
noses will most likely explain the symptoms and signs? 

□ A. Hiatal hernia 

□ B. Splenomegaly 

□ e. Girrhosis of the liver 

□ D. Aortie anenrysm 

□ E. Kidney stone 


A 37-year-old woman was admitted to the emer- 
geney department with high fever (39.5° C], nansea, 
and vomiting. Physieal examination revealed inereased 
abdominal pain in the paranmbilieal region, rebonnd 
tenderness over MeBnrney’s point, and a positive psoas 
test. Blood tests showed marked lenkoeytosis. Which 
of the following is the most likely diagnosis? 

□ A. Eetopie pregnaney 

□ B. Appendieitis 

□ e. eholeeystitis 

□ D. Kidney stone 

□ E. Perforation of the duodenum 


65 


_ A 56-year-old male is admitted to the hospital 

with severe abdominal pain. The patient has a history 
of “irritable bowel syndrome” affeeting his reetnm. 
Which of the following nerves will most likely be re- 
sponsible for the transmission of pain in this ease? 


□ A. Lnmbar sympathetie ehains 

□ B. Pelvie splanehnie nerves 

□ e. Pndendal nerves 

□ D. Saeral sympathetie ehains 

□ E. Vagus nerves 


A 42-year-old is female is admitted to the hospital 
due to blood in her stools. Physieal examination reveals 
no signs of inflammation, infeetion, or tumor. An endo- 
seopie examination of the distal segment of the ileum 
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A 48-year-old female is admitted to the hospital 
with a distended abdomen. A CT sean examination 
provides evidenee of the presenee of aseites (Fig. 3-1). 
In which of the following loeations will an ultrasound 
maehine most likely eonfirm the presenee of the aseitie 
fluid with the patient in the supine position? 


□ A. Snbphrenie reeess 

□ B. Hepatorenal reeess (pouch of Morison) 

□ e. Reetonterine reeess (pouch of Douglas) 

□ D. Vesicouterine reeess 

□ E. Snbhepatie reeess 



Fig. 3-1 
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m A 19-year-old male is admitted to the hospital 
after a violent antomobile eollision. An MRI examina- 
tion reveals that the spinal eord has been transeeted at 
the L4 eord level. Which of the following portions of 
the intestine will most predietably lose parasympa- 
thetie innervation from the eentral nervons system? 

□ A. Jejnnnm 

□ B. Aseending eolon 

□ e. Ilenm 

□ D. Deseending eolon 

□ E. Transverse eolon 


BjJ A 55-year-old male is admitted to the hospital 
beeanse of severe weight loss over the preeeding 
6-month period of time. Radiographie examination and 
other tests provide evidenee that a tnmor is eansing 
portal hypertension. Laboratory stndies reveal that the 
patient has fatty stool, malnntrition, and liver hypoxia. 
At which of the following loeations is the tnmor most 
likely loeated? 

□ A. Right lobe of the liver 

□ B. Left lobe of the liver 

□ e. Porta hepatis 

□ D. Faleiform ligament 

□ E. Hepatogastrie ligament 
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Dnring a laparoseopie eholeeysteetomy on a 
61-year-old male, which of the following arteries must 
be elamped to remove the gallbladder safely? 


□ A. Gommon hepatie 

□ B. Proper hepatie 


□ e. Right hepatie 

□ D. Left hepatie 


□ E. Gystie 
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_ A 45-year-old woman is admitted to the hospital 

after her automobile left the highway in a rainstorm 
and hit a tree. She had been wearing a seat belt. On 
radiographie examination, it is observed that she has 
snffered fraetnres of the ninth and tenth rib on her left 
side and that she has intraabdominal bleeding. Physi- 
eal examination reveals hypovolemie shoek and pro- 
gressive hypotension. Which of the following organs is 
most likely injnred to resnlt in these elinieal signs? 

□ A. Liver 

□ B. Panereas 


□ e. Left kidney 

□ D. Spleen 

□ E. Ileum 


Two days after an appendeetomy on a 45-year-old 
male patient, the patient has developed an elevated 
temperatnre (39° C), is hypotensive, and eomplains of 
abdominal pain. An exploratory laparotomy reveals 
large amonnts of blood in the peritoneal eavity due to 
an injury to a vessel that occurred during the appen- 
deetomy. Which of the following vessels must be li- 
gated to stop the bleeding? 

□ A. Right eolie artery 

□ B. Right eolie artery and snperior reetal artery 

□ e. Snperior mesenterie artery 

□ D. lleoeolie artery 

□ E. lleoeolie artery and middle eolie artery 

¥L1 A 42-year-old male is admitted to the hospital 
with severe hematemesis. Radiographie stndies reveal 
hepatomegaly and esophageal variees. Dnring physieal 
examination it is observed that the patient is ieterie 
(janndieed) and dilated veins (“caput medusae”) are 
seen on his anterior abdominal walL Which of the fol- 
lowing venons stmetnres is most likely obstmeted for 
the development of caput medusae? 

□ A. Portal vein 

□ B. Inferior vena eava 

□ e. Snperior vena eava 

□ D. Lateral thoraeie vein 

□ E. Snperfieial epigastrie vein 
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A 58-year-old man was admitted to the hospital 
with eomplaints of pain in the right upper quadrant 
and janndiee. Ultrasound examination reveals numer- 
ous large gallstones in his gallbladder. Which of 
the following nerves would transmit the pain of 
eholeeystitis? 


□ A. The right vagus nerve, with referral to the in- 

ferior angle of the seapnla 

□ B. Afferent fibers in spinal nerves T1 to T4 

□ e. Viseeral afferent fibers in the greater thoraeie 

splanehnie nerve, with referral to the derma- 
tomes from T6 to T8 


□ D. Sympathetie TIO to T12 portions of greater 

thoraeie splanehnie nerve via eeliae ganglion 
and eeliae plexus 

□ E. Afferent fibers of dorsal primary rami of spi- 

nal nerves T6 to T8, with referral to the epi- 
gastrie region 
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A 15-year-old female is bronght to the hospital 
with fever, nansea, and diffnse paranmbilieal pain, 
which later beeomes loealized in the lower right quad- 
rant. An appendeetomy proeednre is begun with an 
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ineision at MeBnrney’s point. Which of the follovving 
landmarks best deseribes MeBnrney’s point? 

□ A. The midpoint of the ingninal ligament in line 

with the right nipple 

□ B. Two thirds of the distanee from the nmbiliens 

to the anterior inferior iliae spine 

□ e. A line that interseets the npper one third of 

the ingninal ligament 

□ D. A line that interseets the lower third of the in- 

gninal ligament, abont 2 em from the pnbie 
tnberele 

□ E. One third of the distanee from the anterior 

snperior iliae spine to the nmbiliens 
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_ A 41-year-old woman is admitted to the hospital 

with npper abdominal pain. A gastroseopie examina- 
tion reveals mnltiple small nleerations in the body of 
the stomaeh. Which of the following nerves transmits 
the sensation of pain from this region? 


□ A. Spinal nerves T5 to T12 

□ B. Greater thoraeie splanehnie nerves 

□ e. Lesser thoraeie splanehnie nerves 

□ D. Lnmbar splanehnie nerves 

□ E. Spinal nerves T12 to L2 
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A 68-year-old woman is admitted to the hospital 
with severe pain radiating from her lower baek toward 
her pnbie symphysis. IJltrasonnd examination reveals 
that a renal ealenlns (kidney stone) is partially ob- 
strneting her right nreter. At which of the following 
loeations is the ealenlns most likely to lodge? 

□ A. Major calyx 

□ B. Minor calyx 

□ e. Pelvie brim 


□ D. Midportion of the nreter 

□ E. Between the pelvie brim and the nterine 

cervix 
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_ A 42-year-old female is admitted to the hospital 

after a tranmatie landing while skydiving. Radiographie 
examination reveals a rnptnred spleen. An emergeney 
spleneetomy is performed. Which of the following peri- 
toneal strnetnres must be carefully manipulated to 
prevent intraperitoneal bleeding? 


□ A. Goronary ligament 

□ B. Gastroeolie ligament 

□ e. Splenorenal ligament 

□ D. Phrenoeolie ligament 

□ E. Faleiform ligament 


* « 
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t:Hl A 74-year-old woman is admitted to the hospital 
with eomplaints of abdominal pain. Radiographie ex- 
amination reveals divertienlosis and divertienlitis of the 
lower portion of the deseending eolon, with diffnse 
nleerations. It is determined that the involved area of 
the bowel shonld be removed. If the patient’s anatomy 
follows the most typieal patterns, which vessels and 
nerves will be cut during the operation? 

□ A. Branehes of the vagus nerve and middle eolie 

artery 

□ B. Snperior mesenterie plexus and snperior ree- 

tal artery 

□ e. Branehes of pelvie splanehnie nerves and left 

eolie artery 

□ D. Branehes of vagus nerve and ileoeolie artery 

□ E. Left thoraeie splanehnie nerve and inferior 

mesenterie artery 

[Jl A 15-year-old boy underwent an appendeetomy 
proeednre. Two weeks postoperatively the patient eom- 
plains of nnmbness of the skin over the pubic region 
and anterior portion of his genitals. Which of the fol- 
lowing nerves was most likely iatrogenieally injnred 
dnring the operation? 

□ A. Pndendal 

□ B. Genitofemoral 

□ e. Spinal nerve TIO 

□ D. Snbeostal 

□ E. Ilioingninal 
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A 5-year-old boy is admitted to the hospital with 
projeetile vomiting. Physieal examination reveals se- 
vere dysphagia. Two days later the boy develops as- 
piration pnenmonia. Esophagographie examination 
shows webs and strietnres in the distal third of 
the thoraeie esophagns. Which of the following de- 
velopmental eonditions will most likely explain the 
symptoms? 

□ A. ineomplete reeanalization of the esophagns 
dnring the eighth week 


□ B. Traeheoesophageal fistnla 

□ e. Esophageal atresia 

□ D. Dnodenal atresia 

□ E. Dnodenal stenosis 
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The vomitns of a 5-day-old infant eontains stom- 
aeh eontents and bile. The vomiting has eontinned for 
2 days. Radiographie examinations reveal stenosis of 
the fourth part of the duodenum. The ehild eries al- 
most eonstantly, appearing to be hungry all of the time, 
yet does not gain any weight. Which of the following 
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developmental eonditions will most likely explain the 
symptoms? 

□ A. Patent bile duct 

□ B. Duodenal stenosis 

□ e. Hypertrophied pylorie sphineter 

□ D. Atrophied gastrie antrnm 

□ E. Traeheoesophageal fistnla 

t'tl A 4-day-old male infant vomits the eontents of his 
stomaeh, but the vomitus does not appear to eontain 
bile. The baby is obvionsly distressed and makes suck- 
ing movements of his lips in response to offerings to 
suckle by his mother or of the bottle, but he is failing 
to thrive. Which of the following eonditions will best 
explain the symptoms? 

□ A. Dnodenal stenosis 

□ B. Dnodenal atresia 

□ e. Hypertrophied pylorie sphineter 

□ D. Atrophied gastrie fundus 

□ E. Traeheoesophageal fistula 
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A 5-day-old female infant has emesis (vomit) 
eontaining stomaeh eontents and bile. The vomiting 
eontinnes for 2 days. Radiographie examinations reveal 
stenosis of the third part of the duodenum. The ehild 
eries eonsistently and is eonstantly hungry, but she 
does not gain any weight. Which of the following eon- 
ditions will most likely explain her symptoms? 

□ A. ineomplete reeanalization of the esophagus 
during the eighth week 


□ B. ineomplete reeanalization of the duodenum 

□ e. Esophageal atresia 

□ D. Duodenal atresia 

□ E. Traeheoesophageal fistnla 
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A 2-hour-old male infant had been diagnosed in 
utero with polyhydramnios. Now he is vomiting stom- 
aeh eontents and bile. The vomiting continues for 
2 days. Radiographie examination reveals a “double 
bubble” sign on ultrasound sean. The ehild eries eon- 
sistently and is eonstantly hungry but has lost 300 g in 
weight. Which of the following eonditions will most 
likely explain the symptoms? 


□ A. Dnodenal stenosis 

□ B. Dnodenal atresia 

□ e. Hypertrophied pylorie sphineter 

□ D. Atrophied gastrie antrnm 

□ E. Traeheoesophageal fistnla 


m A 4-year-old male ehild is admitted to the hospital 
68 with severe vomiting. Radiographie examination and 


history taking reveal that the boy snffers from an an- 
nular panereas. Which of the following eonditions will 
most typieally explain the symptoms? 

□ A. The main panereatie duct persisted as an ae- 

eessory duct that opened at the minor papilla. 

□ B. Bile ducts failed to eanalize. 

□ e. The bifid ventral bud fused with the dorsal 

bud. 

□ D. Only the dorsal panereatie bud formed a ring 

of panereatie tissue. 

□ E. Dorsal panereatie bud developed around the 

third part of the duodenum. 

[23 The surgeon deeided that a 35-year-old male pa- 
tient must undergo an emergeney appendeetomy due 
to rupture of his appendix. A midline ineision was 
made for greater aeeess to the peritoneal eavity. The 
snrgeon noted a 5-em-long fingerlike pouch on the an- 
terior border of the ileum about 60 em away from the 
ileoeeeal junction. Such a pouch is a remnant of which 
of the following developmental stmetnres? 

□ A. Omphaloenterie duct (yolk stalk] 

□ B. Braneh of snperior mesenterie artery 

□ e. IJmbiIieal vesiele (yolk sae) 

□ D. Geeal diverticulum 

□ E. IJmbilieal eord 

□ F. Urachus 
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A 3-month-old boy is admitted to the hospital 
with an abnormal mass of tissue protmding from his 
abdomen. An MRI examination reveals that the mass 
eontains some greater omentum and some small intes- 
tine. The abnormal mass protmdes when the infant 
eries, strains, and coughs. Which of the following eon- 
ditions will most likely explain the symptoms? 


□ A. Dmbilieal hernia 

□ B. Omphaloeele 


□ e. Gastrosehisis 


□ D. Epigastrie hernia 

□ E. indireet inguinal hernia 


[3 Ultrasound examinations of a male fetus in the 
seventh month of gestation indieate a defeet on his 
right side, lateral to the median plane, in which the 
viseera protmde into the amniotie eavity. Which of 
the following eonditions will most likely explain these 
findings? 


□ A. Nonrotation of the midgut 

□ B. Patent urachus 

□ e. Abdominal eontents have not retnrned from 

the umbilical eord 
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□ D. Ineomplete elosnre of the lateral folds 

□ E. Persistent eloaeal membrane 
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A 2-hour-old male infant vomits stomaeh eon- 
tents and bile. The vomiting continues for 2 days. In 
addition, abdominal distension is noted, and he is un- 
able to pass meeoninm [the earliest feees to be elimi- 
nated after birth). Which of the follovving is the most 
eommon cause of this eondition? 


□ A. infaretion of fetal bowel due to volvulus 

□ B. ineomplete elosnre of the lateral folds 

□ e. Failnre of reeanalization of the ileum 

□ D. Remnant of the proximal portion of the om- 

phaloenterie duct 

□ E. Nonrotation of the midgnt 
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A 5-year-old male infant is admitted to the hospi- 
tal with signs of appendieitis. An operation is per- 
formed and an ileal (Meekel) diverticulum is diseov- 
ered. Which of the following is the most eommon 
cause of this eondition? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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phaloenterie duct 


stool [meconium) for 48 hours after birth. Physieal 
examination reveals that the young patient has anal 
agenesis with a perineal hstnla. Which of the following 
is the most eommon cause of this eondition? 


□ A. ineomplete separation of the eloaea by the 

nroreetal septnm 

□ B. Dorsal deviation of the nroreetal septnm 

□ e. Failnre of the anal membrane to perforate 

□ D. Abnormal reeanalization of the eolon 

□ E. Remnant of the proximal portion of the om- 

phaloenterie duct 

A 3-month-old female infant is diagnosed with 
anal stenosis after several periods of stool infrequency, 
two of which lasted 10 days without a bowel move- 
ment. Which of the following is the most likely cause 
of this eondition? 

□ A. ineomplete separation of the eloaea by the 

nroreetal septnm 

□ B. Dorsal deviation of the nroreetal septnm 

□ e. Failnre of the anal membrane to perforate 


□ D. Abnormal reeanalization of the eolon 

□ E. Remnant of the proximal portion of the om- 

phaloenterie duct 
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_ A 2-month-old male infant presents with a feeal 

diseharge from his umbilicus. Which of the following 
diagnoses will best explain this eondition? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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A 5-day-old male infant is diagnosed with anoree- 
tal agenesis. An ultrasound study reveals a rectoure- 
thral fistula. Which of the following is the most likely 
embryologie cause of this eondition? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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with massive reetal bleeding. Upon inspeetion, the eolor 
of the blood ranged from bright to dark red. The ehild 
appeared to be free of any pain. Radiographie examina- 
tion revealed an ileal [Meekel) diverticulum. Which of 
the following is the nnderlying embryologie cause of this 
eondition? 

Failnre of yolk stalk to regress 
Dnplieation of the intestine 
Malrotation of the cecum and appendix 
Nonrotation of the midgnt 
Herniation of the intestines 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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eologist for her rontine ultrasound eheeknp. Dltrasono- 
graphie examination reveals nnilateral renal agenesis 
and oligohydramnios. Which of the following eondi- 
tions most likely oeenrred? 

□ A. Polyeystie kidney disease 

□ B. Degeneration of the mesonephros 

□ e. Dreterie dnplieation 

□ D. Failnre of a nreterie bud to form 

□ E. Wilms tumor 


A 15-year-old female was admitted to the hospital 
with bilateral inguinal masses. Physieal examination re- 
vealed that she had not begun to menstrnate but showed 
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normal breast development for her age. Her external 
genitalia were feminine, the vagina was shallow, bnt no 
nterns eonld be palpated. Laboratory examination re- 
vealed that her sex ehromatin pattern was negative. 
Which of the following is the most likely diagnosis? 

□ A. Male psendohermaphroditism 

□ B. Female psendohermaphroditism 

□ e. Androgen insensitivity syndrome 

□ D. Ingninal hernias 

□ E. Tnrner syndrome 


baek to the pnbie region. tJltrasonnd examination re- 
veals that a kidney stone is partially obstrneting his right 
nreter; the examination also indieates the presenee of a 
seeond nreter on the right side. Which of the following 
is the most likely eanse of this latter finding? 

□ A. Failnre of nreterie bud to form 

□ B. Early splitting of the ureteric bud 

□ e. Failure of urorectal septum to develop 

□ D. Persistent urachus 

□ E. Failure of ureteric bud to braneh 


An 18-year-old female gymnast is admitted to the 
hospital with pelvie pain. Physieal examination reveals 
that the patient has a history of primary amenorrhea 
and an imperforate hymen. Which of the following is 
the most likely explanation for this eondition? 

□ A. Failnre of the vaginal plate to eanalize 

□ B. Gervieal atresia 

□ e. Patent proeessns vaginalis 

□ D. Androgen insensitivity syndrome 

□ E. Failnre of the sinovaginal bulbs to develop 


11*11 During a rontine gyneeologie examination, a 
22-year-old female eomplains of dysparennia (pain 
dnring sexual intercourse]. During a pelvie examina- 
tion a mass of tissne is deteeted on the lateral wall of 
the vagina. An ultrasound examination reveals that the 
abnormal structure is a Gartner duct eyst. From which 
of the following embryonie structures does this eyst 
take origin? 


□ A. Mesonephrie tubules 

□ B. Paramesonephrie duct 


□ e. IJrogenital folds 


□ D. Mesonephrie duct 

□ E. Sinovaginal bulbs 


ìí*>J A 2-day-old male infant is hospitalized in the in- 
tensive eare unit with acute respiratory distress. Radio- 
graphie examination reveals that the patient has annria, 
oligohydramnios, and hypoplastie lungs. Faeial eharae- 
teristies are eonsistent with Potter syndrome. Which of 
the following is the most likely explanation for these 
initial findings? 

□ A. Mnltieystie dysplastie kidney 

□ B. Polyeystie kidney 

□ e. Renal agenesis 

□ D. Wilms tumor 

□ E. Extrophy of the bladder 


ìf*>j A 58-year-old male brieklayer is admitted to the 
70 hospital with severe pain that radiates from his lower 


il*!:! A 50-year-old female with a long history of heart- 
burn (self-treated with varions over-the-counter mediea- 
tions) develops severe epigastrie pain and is nrgently 
admitted to the hospital. A gastroseopie examination 
reveals a small, perforated nleeration in the posterior 
wall of the stomaeh body. At snrgery, with the patient in 
snpine position, 150 ml of blood-tinged, frothy gray liq- 
uid is aspirated from the peritoneal eavity. Where in the 
peritoneal eavity would liquid most likely first eolleet 
when the patient is snpine? 

□ A. Right snbphrenie spaee 

□ B. Hepatorenal pouch (of Morison) 

□ e. Left paraeolie gntter 

□ D. Vesieonterine pouch 

□ E. Rectouterine pouch (of Douglas) 

il*ll A 43-year-old female accountant eomplains of 
severe epigastrie pain and is admitted to the hospital. 
A gastroseopie examination reveals a small, perforated 
nleeration in the posterior wall of the greater curvature 
of her stomaeh. An npright ehest radiograph reveals a 
small amonnt of free air in the peritoneal eavity. Where 
is the air most likely loeated? 

□ A. Right snbphrenie spaee 

□ B. Snpravesieal spaee 

□ e. Paraeolie gntters 

□ D. Vesieonterine pouch 

□ E. Rectouterine pouch (of Douglas) 

il*r«'' A 25-year-old female is admitted to the hospital 
with sharp pain in the left lower quadrant. Patient his- 
tory reveals that her last menstrnal period was 10 days 
ago. Transvaginal ultrasound reveals a ruptured eyst on 
the left ovary. The sonogram also reveals approxi- 
mately 100 ml of fluid in the pelvis, which is presnmed 
to represent eyst eontents and bleeding from the rup- 
ture site. Where is this fluid most likely loeated? 

□ A. Right subphrenic spaee 

□ B. Hepatorenal pouch (of Morison) 

□ e. Paraeolie gntters 
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□ D. Vesicouterine pouch 

□ E. Rectouterine pouch [of Douglas] 

ií*>i A 60-year-old man is admitted to the emergeney 
department with severe abdominal pain. Physieal ex- 
amination reveals gnarding and rigidity in the abdomi- 
nal wall. An abdominal CT sean shows a thrombns in 
an intestinal artery snpplying the ileum. Which of the 
following layers of peritonenm will have to be entered 
by the snrgeon to aeeess the affeeted vessel? 

□ A. Parietal peritonenm and the greater omentnm 

□ B. Greater and lesser omentnm 

□ e. Lesser omentnm and the gastrosplenie ligament 

□ D. Parietal peritonenm and the mesentery 

□ E. Greater omentnm and the transverse 

mesoeolon 

iHR A 52-year-old male presents to the emergeney 
department eomplaining of persistent severe right up- 
per quadrant pain for the past 2 hours. During that 
period of time he felt nanseated, was sweating pro- 
fnsely, and also experienced pain in the posterior as- 
peet of his right shonlder. The pain began shortly after 
a lunch eonsisting of “fast food.” Ultrasound examina- 
tion reveals mnltiple stones in an inflamed gallbladder 
with a normal bile duct. Which of the following spinal 
nerve segments are involved in the shonlder pain, as- 
soeiated with eholeeystitis? 


□ 

A. 

C3 

to 

C5 

□ 

B. 

C5 

to 

C8 

□ 

e. 

T1 

to 

T4 

□ 

D. 

T5 

to 

T9 

□ 

E. 

TIO, Tll 


il*y. Dnring a eholeeysteetomy on a 64-year-old fe- 
male, the right hepatie artery was aeeidentally injnred. 
In addition to bleeding profnsely, the laeerated artery 
was hidden from view by overlying eonneetive tissne 
and fat. Which of the following proeednres would most 
likely be performed by the surgeon to slow, or perhaps 
arrest, the blood loss? 

□ A. Pringle manenver 

□ B. Koeher manenver 

□ e. Valsalva manenver 

□ D. Heimlieh manenver 

□ E. Plaeement of a vasenlar elamp on the porta 

hepatis 

íhv: A 53-year-old quality eontrol engineer is admitted 
to the hospital with severe abdominal pain. The pa- 
tienPs history and physieal examination indieate 
ehronie eolonie divertienlitis, with taehyeardia and hy- 


potension at the present time. An nltrasonographie ex- 
amination reveals massive bleeding from the deseend- 
ing eolon. Which of the following arteries is most likely 
to be the sonree of the hemorrhage? 

□ A. A braneh of the inferior mesenterie 

□ B. Middle eolie 

□ e. Snperior reetal 

□ D. Inferior reetal 

□ E. Left gastroepiploie 

ittl The gallbladder of a 51-year-old female patient is 
eharaeterized by the presenee of mnltiple gallstones, 
eonsistent with the diagnosis of eholeeystitis. Which of 
the following tests would be antieipated to be positive 
in this patient? 

□ A. Rebonnd tenderness 

□ B. Iliopsoas test 

□ e. Obtnrator sign 

□ D. Mnrphy’s sign 

□ E. Cough tenderness 

m A 35-year-old man is admitted to the hospital 
with a small-eaiiber bnllet wound to the left upper 
quadrant of the abdomen. Radiographie examination 
reveals profnse intraperitoneal bleeding. An emergeney 
laparotomy is performed, and the source of bleeding 
appears to be a vessel within the lesser sae. Which of 
the following ligaments would most likely be tran- 
seeted to gain adequate entry to the lesser sae? 

□ A. eoronary 

□ B. Gastrosplenie 

□ e. Splenorenal 

□ D. Gastroeolie 

□ E. Hepatodnodenal 

iEE A 45-year-old woman is admitted to the hospital 
with reetal bleeding. Physieal examination, inelnding a 
reetal examination, reveals an abnormal mass of tissne 
protrnding below the peetinate line. Biopsy reveals the 
presenee of an adenoeareinoma. Which of the follow- 
ing gronps of lymph nodes would first reeeive lymph 
from the area of pathology? 

□ A. Internal iliae 

□ B. External iliae 

□ e. Middle reetal 

□ D. Snperfieial ingninal 

□ E. Deep ingninal 

ilL! A 53-year-old man is admitted to the hospital 
with reetal bleeding. Physieal examination, inelnding a 
reetal examination, reveals an abnormal mass of tissne 71 
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protmding from an area snperior to the external anal 
sphineter, snperior to the peetinate line. Biopsy reveals 
the presenee of an adenoeareinoma. Which of the fol- 
lowing gronps of lymph nodes would first reeeive 
lymph from the cancerous area? 

□ A. Internal iliae 

□ B. External iliae 

□ e. Middle reetal 

□ D. Snperfieial ingninal 

□ E. Deep ingninal 


itn A 32-year-old male is admitted to the emergeney 
department with severe esophageal reflux. Radiographie 
examination reveals that the patient has a hiatal hernia, 
and a snrgieal proeednre is sehednled. Which of the 
following landmarks would be the most useful to dis- 
tinguish between sliding and paraesophageal hiatal 
hernias? 


□ A. Sliding hernias possess a normal gastroesoph- 

ageal jnnetion. 

□ B. In sliding hernias the gastroesophageal junc- 

tion is displaeed. 

□ e. Paraesophageal hernias have a displaeed gas- 

troesophageal jnnetion. 

□ D. In paraesophageal hernias the antmm moves 

into the stomaeh eorpns. 

□ E. In paraesophageal hernias the antmm and the 

eardia move into the body of the stomaeh. 


iifv A 43-year-old man is admitted to the emergeney 
department with eomplaints of intense abdominal pain. 
Radiographie examination reveals a right snbphrenie 
abseess that extends to the midline. Which of the foIlow- 
ing stmetnres would most likely be in a position to re- 
tard the spread of the abseess aeross the midline? 


□ A. Round ligament 

□ B. Faleiform ligament 

□ e. Goronary ligament 

□ D. Hepatodnodenal ligament 

□ E. Gastrodnodenal ligament 


\Uá ^ 21-year-old football player is admitted to the 
emergeney department with intense baek pain. Physieal 
examination shows that his left lower baek is bmised 
and swollen. He eomplains of sharp pain dnring respira- 
tion. A radiograph reveals a fraetnre of the eleventh rib 
on the left side. Which of the following organs would be 
the most likely to sustain injnry at this site? 

□ A. Spleen 

□ B. Lung 

□ e. Kidney 


□ D. Liver 

□ E. Panereas 


iEE A 46-year-old man is admitted to the hospital 
with a rather large but painless mass on his right groin. 
During physieal examination it is noted that the ingui- 
nal lymph nodes are hard and palpable. A lymph node 
biopsy reveals the presenee of malignant eells. Which 
of the following loeations would be the most likely 
primary source of eareinoma? 

□ A. Prostate 

□ B. Bladder 

□ e. Testis 

□ D. Anal eanal 

□ E. Sigmoid eolon 


iIE A 54-year-old man is admitted to the hospital 
with vomiting and severe weight loss. Physieal exami- 
nation reveals that the nmbilieal and epigastrie regions 
are tender and painfnl. A CT sean examination reveals 
a massive tumor originating from the third part of the 
duodenum. Which of the following stmetnres is more 
likely to be eompressed or invaded by the tumor? 


□ A. Gommon bile duct 
Portal vein 

Snperior mesenterie artery 
Gastrodnodenal artery 

Posterior snperior panereatieodnodenal artery 

\r ■ 

with lower abdominal pain. A CT examination reveals 
an abnormal mass oeenpying the left adnexa in the 
pelvis. During the snrgieal proeednre the nreter and the 
stmetnres immediately medial to the nreter are identi- 
fied. Which of the following vasenlar stmetnres erosses 
the nreter just lateral to the cervix of the utems? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 


A 


□ A. Middle reetal artery 

□ B. Superior vesieal artery 

□ e. Internal pndendal vein 

□ D. IJterine artery 

□ E. Gonadal vein 


m A 32-year-old woman is admitted to the hospital 
with eramping abdominal pain aronnd her umbilicus 
and vomiting for the previons 2 days. Radiographie 
stndies indieate numerous stones in the gallbladder 
and air accumulation in the gallbladder and biliary 
tree. At which of the following plaees will an obstme- 
tive stone most likely be found? 

□ A. Jejunum 

□ B. Terminal ileum 
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□ C. eommon bile duct 

□ D. Duodenum 

□ E. Hepatie duct 


A 37-year-old woman is admitted to the hospital 
with signs of eholeeystitis. A physieal examination eon- 
firms the initial diagnosis and a eholeeysteetomy is 
planned. Which of the following landmarks will best 
deseribe the preeise loeation of the gallbladder with 
respeet to the body wall? 

□ A. The interseetion of the right linea semilnnaris 

with the ninth eostal eartilage 

□ B. The interseetion of the right linea semilnnaris 

with the intertubercular plane 


□ e. To the right of the epigastrie region 

□ D. Snperiorly to the nmbilieal region 

□ E. IJpper right quadrant 


A 45-year-old male is admitted to the hospital 
with janndiee. This patient has a long history of aleo- 
holism. Radiographie stndies reveal aseites, portal hy- 
pertension, and liver eirrhosis. Which of the following 
veins are likely to be responsible for the prodnetion of 
aseitie fluid? 


□ A. Direet portal vein tribntaries 

□ B. Anastomosing vessels between parietal veins 

and veins of retroperitoneal intestine 

□ e. Paranmbilieal veins 

□ D. Esophageal submucosal anastomoses with 

azygos tribntaries 

□ E. Snperior reetal left gastrie and middle reetal 

veins 


ìM! A 45-year-old man is admitted to the hospital 
with a palpable and painfnl mass at his groin that is 
exacerbated when he stands ereet or physieally exerts 
himself. Physieal examination indieates the probability 
of a direet ingninal hernia, a diagnosis that is eon- 
firmed laparoseopieally. Which of the following is the 
most likely cause of this type of inguinal hernia? 

□ A. Defeetive transversalis faseia around the deep 

ingninal ring 

□ B. Defeetive peritonenm aronnd the deep ingui- 

nal ring 

□ e. Defeetive aponenrosis of external abdominal 

oblique muscle 

□ D. Defeetive extraperitoneal eonneetive tissne 

□ E. Defeetive aponenrosis of transversns abdomi- 

nis muscle 


? A 22-year-old female is admitted to the hospital 
with a eomplaint of intense perinmbilieal pain. Physi- 


L 


eal examination indieates a strong possibility of appen- 
dieitis. Shortly before an appendeetomy is to be per- 
formed, the inflamed appendix ruptures. In which area 
would the extravasating blood and infeetions fluids 
from the appendieeal region most tend to eolleet if the 
patient was sitting npright? 


□ A. Snbphrenie spaee 

□ B. Hepatorenal reeess [pouch of Morison) 

□ e. Reetonterine reeess [pouch of Douglas) 

□ D. Vesicouterine spaee 


□ E. Snbhepatie spaee 


U 


The 22-year-old female patient eried out in agony 


from the pain of her burst appendix. Which of the foT 
lowing structures eontain the nenronal eell bodies of 
the pain fibers from the appendix? 


□ A. Sympathetie ehain ganglia 

□ B. Geliae ganglion 

□ e. Lateral horn of the spinal eord 

□ D. Dorsal root ganglia of spinal nerves T8 to TIO 

□ E. Dorsal root ganglia of spinal nerves L2 to L4 


iEZ A 30-year-old woman eomplains of weakness 
and fatigability over the past 6 months. She has a 
3-month acute history of severe hypertension that 
has required treatment with antihypertensive mediea- 
tions. Radiographie examination reveals a tumor of 
her right suprarenal gland. The patient is diagnosed 
with a pheoehromoeytoma [tumor of the adrenal me- 
dulla) and is sehednled for a laparoseopie adrenalee- 
tomy. Which of the following nerve fibers will need 
to be cut when the adrenal gland and tumor are 
removed? 

□ A. Preganglionie sympathetie fibers 

□ B. Postganglionie sympathetie fibers 

□ e. Somatie motor fibers 

□ D. Postganglionie parasympathetie fibers 

□ E. Preganglionie parasympathetie fibers 


trr< A 55-year-old man is admitted to the hospital for 
his annnal eheeknp. An ultrasound examination re- 
veals a tumor that has ineorporated the right eommon 
iliae artery and eompressed the vein that lies posterior 
to it. Doppler ultrasound stndies give evidenee of the 
development of a deep venous thrombosis that could 
bloek venous return from the left lower limb, eansing 
isehemia and pain. Which of the following vessels is 
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most likely to be involved in the prodnetion of the deep 
venons thrombosis? 

□ A. Inferior vena eava 

□ B. Right renal vein 

□ e. Left testienlar vein 

□ D. Left eommon iliae vein 

□ E. Right eommon iliae vein 


iE£ A 48-year-old woman is admitted to the emer- 
geney department with a eomplaint of severe abdomi- 
nal pain. Radiographie examination reveals advaneed 
eareinoma of the head of the panereas. A eeliae plexus 
bloek is performed to relieve her pain. Which of the 
following best deseribes the nerve structures that are 
most likely to be present in the eeliae ganglion? 

□ A. Preganglionie parasympathetie and somatie 

motor fibers 

□ B. Postganglionie parasympathetie and viseeral 

afferent fibers 

□ e. Postganglionie sympathetie and viseeral affer- 

ent fibers 

□ D. Pre- and postganglionie sympathetie, pregan- 

glionie parasympathetie, and viseeral afferent 

fibers 

□ E. Preganglionie sympathetie, preganglionie 

parasympathetie, and viseeral afferent fibers 


11^17 A 21-year-old woman is admitted to the hospital 
with a eomplaint of severe pain radiating from her 
lower baek toward and above the pubic symphysis. 
Ultrasound examination reveals that a kidney stone is 
partially obstrneting her right nreter. Which of the fol- 
lowing nerves is most likely responsible for eondneting 
the sensation of pain? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 

31 

A 


l 

with an aentely painfnl abdomen. Radiographie exami- 
nation reveals penetration of a posterior dnodenal ulcer 
resulting in intraabdominal bleeding. Which of the fol- 
lowing arteries is most eommonly eroded by this type 
of ulcer? 


□ A. Gastroduodenal artery 

□ B. Snperior mesenterie 

□ e. Posterior snperior panereatieodnodenal 

□ D. Posterior inferior panereatieodnodenal 

□ E. Right gastrie 


A 37-year-old female court stenographer is admit- 
ted to the hospital with a eomplaint of intense pain in 
her abdomen. Radiographie examination reveals pene- 
tration of an anterior dnodenal ulcer. Which of the fol- 
lowing eonditions will most probably occur? 

A. Bleeding from gastrodnodenal artery 

B. Bleeding from snperior mesenterie artery 

e. Bleeding from posterior snperior panereatieo- 
dnodenal artery 

D. Bleeding from posterior inferior panereatieo- 
dnodenal artery 

E. Peritonitis 


lowing 

□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 


ilelei A 56-year-old male is diagnosed with midgnt vol- 
vulus and intestinal isehemia. A laparotomy is performed 
to release the obstrnetion of the intestines. Which of the 
following stmetnres is used as a landmark to determine 
the position of the duodenojejunal jnnetion? 


□ A. Snperior mesenterie artery 

□ B. Inferior mesenterie artery 

□ e. Vasa reeta 

□ D. Snspensory ligament of the duodenum (liga- 

ment of Treitz) 

□ E. Phrenoeolie ligament 

ile^! A 4-month-old female infant is admitted to the 
hospital with eyanosis. Physieal examination reveals 
deereased breath sounds, abdominal sounds in the tho- 
rax, and respiratory distress. A radiographie examination 
reveals a posterolateral defeet of the diaphragm and ab- 
dominal eontents in the left plenral eavity. Which of the 
following is the most likely cause of this defeet? 

□ A. Absenee of a plenroperieardial fold 

□ B. Absenee of musculature in one half of the di- 

aphragm 

□ e. Failnre of migration of diaphragm 

□ D. Failnre of the septnm transversnm to develop 

□ E. Failnre of plenroperitoneal fold to elose 


U 


A 58-year-old male eomplains of sharp epigastrie 


pain, most eommonly felt just after a large meal. He is 
tender to palpation at the xiphisternal jnnetion. Barinm 
swallow exams and dye injeetions (HIDA sean) to test 
gallbladder fnnetions are negative. Ultrasound reveals 
that a portion of the greater omentnm is trapped at its 
entry to the thorax between the xiphoid proeess and 
the eostal margin on the right. What is the most likely 
diagnosis of this eondition? 


□ A. Boehdalek hernia 

□ B. Sliding esophageal hernia 

□ e. Morgagni hernia 
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□ D. Gholeeystitis 

□ E. Hiatal hernia 


U 


A 62-year-old woman is admitted to the emer- 


geney department with abdominal pains of nneertain 
origin. A CT sean reveals an aortie anenrysm affeeting 
the origin of the snperior mesenterie artery, resnlting in 
isehemia to an abdominal organ. Which of the follow- 
ing organs is most likely affeeted? 

□ A. Ilenm 

□ B. Transverse eolon 


□ e. Spleen 

□ D. Stomaeh 


□ E. Dnodennm 


iFri A 41-year-old man entered the emergeney depart- 
ment with abdominal tranma after his motoreyele was 
strnek by a hit-and-run automobile driver. One week 
following emergent snrgery the patient was released 
from the hospital. Two months postoperatively the pa- 
tient eomplained of abdominal pain. A CT sean exami- 
nation demonstrated an internal hernia in which the 
hepatie flexure of the eolon had herniated throngh the 
epiploie (omental) foramen (of Winslow). Gastrointes- 
tinal veins appeared to be markedly dilated, inelnding 
the veins forming anastomoses between the portal and 
eaval systems (veins of Retzins). Which of the follow- 
ing structures is most likely eompressed? 

□ A. Portal vein 


□ B. Inferior vena eava 

□ e. Hepatie artery 

□ D. eommon bile duct 

□ E. Cystic duct 


A 48-year-old woman visited the ontpatient elinie 
with a eomplaint of lower left quadrant pain that had 
persisted for the previons 3 months. Laboratory exami- 
nations revealed that the patient had blood in her 
stools. A eolonoseopy gave evidenee of divertienlosis 
that had been affeeting the distal part of the deseending 
eolon. To which of the following dermatomes would 
pain have most likely been referred? 


□ A. T5 to T9 

□ B. TIO to L1 

□ e. Ll, L2 

□ D. L1 to L4 

□ E. TIO to L2 


A 61-year-old man is admitted to the emergeney 
department with abdominal pain and a 2-day history of 
vomiting. Physieal examination reveals a eolieky ab- 


dominal pain in the right lower quadrant, with abdomi- 
nal distention. Upon auscultation, episodes of pain were 
assoeiated with rnshes, gnrgling, and tinkling sonnds. A 
CT sean examination reveals a meehanieal obstrnetion 
of the boweL Which of the following parts of the gastro- 
intestinal traet is most likely obstmeted? 

□ A. Hepatopanereatie ampnlla of Vater 

□ B. Dnodenal bulb 

□ e. Proximal ileum 

□ D. Pylorie sphineter 

□ E. lleoeeeal jnnetion 

iLl*: A 43-year-old woman is admitted to the emer- 
geney department with esophageal pain and hemateme- 
sis after swallowing a fish bone. An endoseopie exami- 
nation reveals perforation of the intraabdominal portion 
of the esophageal walL Which of the following arteries 
is most likely injnred? 

□ A. Branehes of left gastrie 

□ B. Bronehial 

□ e. Thoraeie intereostal 

□ D. Branehes of right gastrie 

□ E. Right inferior phrenie 


iLil A 42-year-old patient is admitted to the hospital 
after snffering a mptnred spleen in a skiing aeeident. 
Physieal examination reveals intense pain that radiates 
to the region of the left shonlder, presnmably due to 
irritation of the diaphragm. Which of the following 
signs best deseribes this eondition? 

□ A. Mittelsehmerz 


□ B. Kerh sign 

□ e. Rovsing sign 

□ D. Psoas sign 

□ E. Obtnrator sign 


A 43-year-old man is admitted to the hospital 
with a knife wound to the right lobe of the liver. After 
a laparotomy is performed, digital pressnre is applied 
to the hepatodnodenal ligament, but brisk bleeding 
eontinnes, indieating a variation in the origin of the 
right hepatie artery. Which of the following is the most 
eommon variation in the arterial snpply to the right 
lobe of the liver? 

□ A. The right hepatie originates from the gastro- 

dnodenal. 

□ B. The right hepatie originates from the snperior 

mesenterie. 

□ e. The right hepatie originates from the left 

gastrie. 
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□ D. The right hepatie originates from the left 

hepatie. 

□ E. The right hepatie originates direetly from the 

aorta. 

iLleì A 38-year-old woman is admitted to the hospital 
with signs of eholeeystitis and gallbladder stones. Dur- 
ing eholangiography, the eatheter is inserted with dif- 
ficulty into the gallbladder. Which of the following 
stmetnres is most likely to interfere with the passage of 
the eatheter into the eystie duct? 

□ A. Gystie duct eompression by a hepatie artery 

□ B. Spiral valve [of Heister) 

□ e. Tortnosity of the eystie duct 

□ D. Adhesions from the hepatodnodenal ligament 

□ E. Portal vein eompression of the eystie duct 

ílili A 57-year-old woman is admitted to the hospital 
with symptoms and signs of acute eholeeystitis. Ra- 
diographie and physieal examinations eonfirm the 
initial diagnosis, and a eholeeysteetomy is performed. 
On the fifth postoperative day the patient develops 
bile peritonitis. Which of the following eonditions 
would most likely be responsible for such an out- 
eome, assuming the eholeeysteetomy had been per- 
formed eorreetly? 

□ A. The eommon bile duct is leaking. 

□ B. The ducts of Luschka are leaking. 

□ e. The right hepatie duct is leaking. 

□ D. The eystie duct is leaking. 

□ E. The left hepatie duct is leaking. 

iLH A 64-year-old man is admitted to the hospital 
with intense abdominal pain from a panereatie tumor. 
A nemeetomy is performed to interrnpt the neural fi- 
bers supplying the panereas. Which of the following 
nenral fibers would be the most likely objeetive of the 
neurectomy? 

□ A. Sympathetie preganglionie 

□ B. Sympathetie postganglionie 

□ e. Viseeral afferent 

□ D. Postganglionie preganglionie 

□ E. Postganglionie postganglionie 

íLí^ A 54-year-old man is admitted to the emergeney 
department with a 2-day history of mild abdominal 
pain, in addition to bloating, nausea, vomiting, and 
poor appetite. Past medieal history reveals that the pa- 
tient has just reeovered from a pneumonia infeetion. 
Radiographie examination reveals a paralytie ileus. 


Which of the followings signs would most likely be 
found during a physieal examination? 

□ A. inereased bowel sounds 

□ B. Absent bowel sounds 

□ e. Borborygmi 

□ D. Grampy abdominal pain 

□ E. Loealized tenderness 

A 65-year-old man is admitted to the emergeney 
department with eomplaints of nonspeeifie abdominal 
pain. Physieal and radiographie examinations reveal mild 
intestinal isehemia due to atheroselerotie occlusion of the 
midproximal part of the snperior mesenterie artery, but 
eollateral blood supply has delayed the onset of neerosis. 
What vessels provide eollateral ehannels between the 
eeliae trnnk and the snperior mesenterie artery? 

□ A. Snperior and inferior panereatieodnodenal 

□ B. Left gastrie and hepatie 

□ e. Gystie and gastrodnodenal 

□ D. Right and left eolie 

□ E. Right and left gastroomental 

iLl: A 22-year-old man is admitted to the emergeney 
department with acute abdominal pain at his right 
lower quadrant. Radiographie and physieal examina- 
tions provide evidenee of acute appendieitis. An ap- 
pendeetomy is performed, beginning with an ineision 
at McBurney’s point. Throngh which of the following 
abdominal layers must the surgeon pass to reaeh the 
appendix throngh this ineision? 

□ A. External abdominal oblique muscle, internal 

oblique muscle, transversalis faseia, parietal 
peritonenm 

□ B. Aponenrosis of the external abdominal 

oblique muscle, internal oblique muscle, 
transversus abdominis muscle, transversalis 
faseia, parietal peritonenm 

□ e. Aponenrosis of the external abdominal 

oblique muscle, internal oblique muscle, 
transversus abdominis mnsele, parietal 
peritonenm 

□ D. Aponenrosis of the external abdominal 

oblique muscle, aponeurosis of internal 
oblique muscle, transversus abdominis 
muscle, transversalis faseia, parietal 
peritonenm 

□ E. Aponenrosis of the external abdominal 

oblique muscle, aponeurosis of internal 
oblique muscle, aponeurosis of transversus 
abdominis muscle, transversalis faseia, pari- 
etal peritonenm 
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A 12-year-old male is admitted to the hospital with 
profuse reetal bleeding but appears to be free of any as- 
soeiated pain. Which of the following is the most eom- 
mon cause of severe reetal bleeding in the pediatrie age 
group? 

□ A. Internal hemorrhoids 

□ B. External hemorrhoids 

□ e. Divertienlosis 

□ D. Ileal (Meekel) diverticulum 

□ E. Borborygmi 




i A 48-year-old male is admitted to the hospital 
with abdominal distension and pain. The radiographie 
image is shown in Fig. 3-2. In which of the following 
loeations will blood be deteeted with an ultrasound 
maehine if the patient stands npright? 


□ A. Snbphrenie spaee 

□ B. Hepatorenal spaee (pouch of Morison) 

□ e. Reetonterine spaee (pouch of Douglas) 

□ D. Reetovesieal spaee 


□ E. Subhepatic spaee 



Fig. 3-2 


L 


51 


A 27-year-old woman is admitted to the emergeney 
department with markedly elevated temperatnre and 
abdominal pain. Physieal examination initially indieates 
paranmbilieal pain, but the site of origin of pain soon 
shifts to the right lower quadrant. A CT sean is shown in 
Fig. 3-3. Which of the following stmetnres is affeeted? 

□ A. Right ovary 


□ B. Appendix 

□ e. llioeeeal jnnetion 

□ D. Aseending eolon 

□ E. Ileum 



Fig. 3-3 

A 51-year-old eomplains of abdominal pain of 
2-month dnration. A CT sean of the patienTs abdo- 
men is shown in Fig. 3-4. An angiogram indieates that 
several arteries of the gastrointestinal traet are oe- 
elnded due to atheroselerosis, producing bowel iseh- 
emia. Which of the following arteries is most likely 
oeelnded in the CT sean? 

□ A. Middle eolie 

□ B. Right eolie 

□ e. Left eolie 

□ D. llioeolie 

□ E. Marginal 



Fig. 3-4 


A 53-year-old man visits the ontpatient elinie be- 
cause of an abnormal mass developing in his anal ea- 
nal. An image from the physieal examination is seen in 
Fig. 3-5. A biopsy of the tissne reveals squamous eell 
eareinoma of the anus. Which of the following lym- 
phaties will most typieally first reeeive eaneerons eells 
from the anal tumor? 


□ A. Deep inguinal lymph nodes 

□ B. Snperfieial ingninal lymph nodes 
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□ C. Internal iliae nodes 

□ D. External iliae nodes 

□ E. Paraaortie nodes 



Fig. 3-5 

iK:! A 49-year-old man eomes to the ontpatient elinie 
with eomplaints of bloating, gas, and a sense of full- 
ness for the preeeding 2 years. A CT sean examination 
is shown in Fig. 3-6. Which of the following structures 
is affeeted? 

□ A. Spleen 

□ B. Stomaeh 

□ e. Duodenum 

□ D. Panereas 

□ E. Deseending eolon 



U 


An endoseopie examination is performed on a 


49-year-old patient with a preliminary diagnosis of a 
gastrointestinal eaneer, and a tissne sample is sent for 
histopathologie examination. Biopsy reveals a gastrie 
adenoeareinoma, and a total gastreetomy is performed. 
Which of the following lymph nodes will most likely 
first reeeive metastatie eells? 

□ A. Geliae 


□ B. Splenie 

□ e. Snprapanereatie 

□ D. Right gastrie 

□ E. eisterna ehyli 


u 


A 28-year-old female visits the ontpatient elinie to 


reeeive the required physieal examination for an insur- 
anee poliey. Physieal and laboratory examinations give 
evidenee that she is probably a normal, healthy woman. 
A radiograph of the patient is shown in Fig. 3-7. Which 
of the following is the most likely diagnosis? 

□ A. eholeeystitis 


□ B. eareinoma of the liver 

□ e. A eandal extension of the right hepatie lobe 

(Riedel lobe) 


□ D. Panereatie eareinoma 

□ E. eareinoma of the stomaeh 



Fig. 3-7 
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A 35-year-old woman is admitted to the hospital 
with a mass protmding throngh her skin at the right 
lower quadrant. Physieal examination reveals intestinal 
herniation, as shown in Fig. 3-8. Which of the follow- 
ing is the most likely diagnosis? 

□ A. Riehter hernia 

□ B. Spigelian hernia 

□ e. Paraumbilical 

□ D. ineisional hernia 

□ E. Ventral hernia 



Fig. 3-8 


A 3-year-old male is admitted to the pediatrie 
elinie with a palpable mass in the right side of his sero- 
tum, and a preliminary diagnosis is made of a eon- 
genital, indireet ingninal hernia. Which of the follow- 
ing is the most likely cause of an indireet ingninal 
hernia in this patient? 


□ A. The deep ring opens into an intaet proeessns 

vaginalis. 

□ B. eongenital hydroeele 

□ e. Eetopie testis 


□ D. Epispadias 


□ E. Rupture of the transversalis faseia 


iinr A 21-year-old male is admitted to the hospital 
with perinmbilieal pain. A CT sean examination reveals 
internal bleeding about 2 feet proximal to the ileoeeeal 
junction. Which of the following is the most likely 
diagnosis? 


□ A. Ruptured appendbe 

□ B. Volvulus 


□ e. Diverticulosis 


□ D. Ileal (Meekel) diverticulum 

□ E. Borborygmi 


iMl A 45-year-old man is admitted to the hospital 
with pain in the right upper quadrant, with radiation 
to the tip of his seapnla. Radiographie examination 
reveals gallbladder stones, with assoeiated eholeeysti- 
tis. An open eholeeysteetomy is performed, using a 
Koeher ineision (along the right eostal margin). Which 
of the following nerves are most likely at risk dnring 
this ineision? 

□ A. T5, T6 

□ B. T6 to T8 

□ e. T7, T8 

□ D. T9 to L1 

□ E. T5 to T9 


ii»'y^ A 3-year-old female is admitted to the pediatrie 
elinie beeanse of a palpable right ingninal mass. An 
open snrgieal proeednre is performed. Digital pressnre 
is used to return organ eontents of the hernia to the 
abdomen. A sae of peritonenm ean be seen elearly, 
protrnding from the internal ring. Which of the fol- 
lowing terms is most aeenrate for the origin of this 
structure? 


□ A. A patent proeessns vaginalis (eanal of Nuck) 

□ B. Gongenital hydroeele 

□ e. Eetopie uterus 

□ D. Femoral hernia 


□ E. Rupture of the transversalis faseia 


A 43-year-old woman visits the ontpatient elinie 
with eomplaints of ehronie dysphagia and gastroesoph- 
ageal reflux. An endoseopie examination reveals aeha- 
lasia of the eardia of the stomaeh. Which of the follow- 
ing is the most likely cause of this eondition? 

□ A. Failnre of relaxation of the lower esophageal 

sphineter 

□ B. Dyspepsia 

□ e. Gastritis 

□ D. Gastroparesis 

□ E. Peptie ulcer 


íriej A 48-year-old female was scheduled for radio- 
graphie examination beeanse of severe abdominal pain. 
The imaging gave evidenee of a panereatie psendoeyst. 
Which of the following is the typieal topographie loea- 
tion for this type of psendoeyst? 


□ A. Right snbhepatie spaee 

□ B. Hepatorenal spaee 


□ e. Omental bursa 


□ D. Right subphrenic spaee 

□ E. Greater sae 
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íl^\ A 38-year-old male is examined in the ontpatient 
elinie beeanse of his eomplaint of mild abdominal pain 
of 2 years’ dnration. IJpon examination, it is observed 
that the pain is dull and loeated prineipally in the left 
upper quadrant aronnd the xiphoid proeess. An endo- 
seopie examination reveals that the patient snffers from 
a gastrie ulcer. At which of the following spinal nerve 
levels are the nenronal eell bodies loeated for the sen- 
sory fibers in such a ease of gastrie ulcer? 


□ 

A. 

T5, T6 

□ 

B. 

T6 to T8 

□ 

e. 

T7, T8 

□ 

D. 

T9 to L1 

□ 

E. 

T5 to T9 


! A 

43-year-old 


with abdominal pain and vomiting. A CT sean ex- 
amination reveals that the patient has an internal 
hernia involving his duodenum. An exploratory lapa- 
rotomy reveals a paradnodenal hernia. Which of the 
following arteries is most at risk during the repair of 
this hernia? 


□ A. Middle eolie 

□ B. Sigmoidal 

□ e. lleoeolie 

□ D. Ileal 

□ E. Aseending branehes of left eolie 


tiii? A 42-year-old male patient with janndiee is ad- 
mitted to the hospital with severe pain that radiates to 
his baek. A CT sean examination reveals a tumor at the 
neek of the panereas. Biopsy reveals a ductular adeno- 
eareinoma. Which of the following stmetnres will first 
reeeive metastatie eells? 


□ A. Stomaeh 

□ B. Spleen 

□ e. Duodenum 

□ D. Liver 

□ E. Vertebral column 


\J^ A major vessel appears to be nearly oeelnded in a 
42-year-old male patient diagnosed with ductular ade- 
noeareinoma. A CT sean examination has elearly dem- 
onstrated the tumor is at the neek of the panereas. 
Which of the following vessels would be the most 
likely to be obstmeted? 

□ A. Inferior mesenterie vein 

□ B. Portal vein 

□ e. Snperior mesenterie artery 

□ D. Posterior snperior panereatieodnodenal artery 

□ E. Greater panereatie artery 


iin:- A 49-year-old woman is admitted to the hospital 
with abdominal pain. Physieal examination reveals an 
epigastrie pain that migrates toward the patient’s right 
side and posteriorly toward the seapnla. Radiographie 
examination reveals eholeeystitis with a large gallstone 
and no janndiee. In which of the foIlowing stmetnres is 
it most likely the gallstone will be loeated? 


□ A. eommon bile duct 

□ B. Hartmann pouch 

□ e. Left hepatie duct 

□ D. Panereatie duct 

□ E. Right hepatie duct 


A 47-year-old female is admitted to the hospital 
with jaundice and epigastrie pain that migrates toward 
the patient’s right side and posteriorly toward the 
seapnla. Radiographie examination reveals eholeeystitis 
with a large gallstone. Which of the following is the 
most likely site for a gallstone to lodge? 


□ A. eommon bile duct 

□ B. Hepatopanereatie ampnlla 

□ e. Left hepatie duct 

□ D. Panereatie duct 

□ E. Right hepatie duct 


A 40-year-old male with nine ehildren is urged by 
his wife to have a vaseetomy. During the operation the 
nrologist separates the layers of the spermatie eord to 
expose the ductus deferens so that it ean be ligated and 
cut. From what stmcture is the internal spermatie fas- 
eial eovering derived? 


Internal oblique muscle 
eremaster muscle 

External abdominal oblique muscle faseia 
Transversus abdominis aponenrosis 
Transversalis faseia 

L 

hernia in the midline of the abdominal wall, several 
inehes above the level of the umbilicus. Which of the 
following hernias will most likely eharaeterize this 
eondition? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 

71 

A 


□ A. IJmbilieal hernia 

□ B. Spigelian hernia 

□ e. Epigastrie hernia 

□ D. Femoral hernia 

□ E. Omphaloeele 


lE A 23-year-old male snffered a knife wound to the 
epigastrie region. At laparotomy, when the abdomen is 
opened for inspeetion, it is seen that an injury to the 
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liver occurred between the bed of the gallbladder and 
the faleiform ligament, and the wound is bleeding pro- 
fnsely. The Pringle manenver is performed with a non- 
tranmatie vasenlar elamp, but blood continues spmting 
from the snrfaee of the liver. Which part of the liver 
and which artery is most likely injnred? 

□ A. Lateral segment of the left lobe and the left 

hepatie artery 

□ B. Caudate segment of the liver, with injury both 

to right and left hepatie arteries 

□ e. Anterior segment of the right lobe, with in- 

jury to the right hepatie artery 

□ D. Medial segment of the left lobe, with injnry to 

an aberrant left hepatie artery 

□ E. Quadrate lobe, with injury to the middle he- 

patie braneh of the right hepatie artery 

m A 47-year-old male patient had nndergone bilat- 
eral vagotomy, with division of both vagus tmnks at 
the esophageal hiatns, to relieve his ehronie diffienlty 
with peptie nleers. Which of the following eonditions 
will most likely occur? 

□ A. Parasympathetie supply to the deseending 

eolon is lost. 

□ B. The patient would no longer have eontraetion 

of the nrinary bladder. 

□ e. The patient would beeome impotent. 

□ D. The patient would be sterile because of paral- 

ysis of the ductus deferens and ejaenlatory 

duct. 

□ E. Parasympathetie supply to the aseending eo- 

lon would be reduced or absent. 

í¥L\ A 35-year-old male, an aeeonntant, was bronght to 
the emergeney department with the eomplaint of intense 
abdominal pain of one-hour duration. His abdomen was 
distended, rigid, did not move in respiration, and was 
painfnl to palpation. He had adynamie (paralytie) ileus 
resulting from a peptie ulcer, although there was very 
little bleeding into the peritoneal eavity. He eomplained 
that he had pain in his right shonlder. Which of the fol- 
lowing eonditions will most likely occur? 

□ A. Radiographs would not reveal the presenee of 

air under his diaphragm. 

□ B. Borborygmi would be deereased in frequency 

and amplitnde. 

□ e. He probably snffered from a posterior pene- 

trating ulcer rather than from an anterior per- 

forating ulcer. 

□ D. The patient’s ulcer probably occurred in the 

seeond part of the duodenum. 

□ E. The patient probably had acute appendieitis. 


m A 68 -year-old woman had been snffering long- 
term effeets of divertienlosis and inflammation of the 
transverse eolon. To permit operating on a patient with 
severe divertienlosis of the transverse eolon, it would 
be neeessary to first ligate (tie off) or elamp the sonree 
of arterial snpply. Which of the following arteries will 
most likely be ligated? 

□ A. Middle eolie 

□ B. Right eolie 

□ e. Snperior mesenterie 

□ D. lleoeolie 

□ E. Left eolie 

m A hard mass (a feeolith) in the ostinm of the 
27-year-old patient’s appendix had led to a loeal infee- 
tion (appendieitis) with a slightly elevated tempera- 
ture and a moderate inerease in WBC count. The ini- 
tial pain from the infeetion was dull and diffienlt to 
loealize, but the patient plaeed his hand in the peri- 
nmbilieal area to indieate the general area of diseom- 
fort. The region of the umbilicus reeeives its sensory 
snpply, elassieally, from which of the following spinal 
nerves? 

□ A. T7 

□ B. T 8 

□ e. TIO 

□ D. T12 

□ E. L1 

m A 55-year-old male had been unsuccessfully treated 
for aleoholism for 3 years. He was admitted to the hos- 
pital for emergeney medieal treatment for severe portal 
hypertension. Which of the following is a featnre of the 
development of severe portal hypertension? 

□ A. Esophageal variees—from inereased pressnre 

in the right gastrie vein 

□ B. Aseites—from effnsion of fluid from the infe- 

rior mesenterie vein 

□ e. Internal hemorrhoids—from inereased pres- 

sure within the snperior mesenterie vein and 

its tribntaries 

□ D. Expansion of veins within the faleiform liga- 

ment, which anastomose with veins of the 

nmbilieal region 

□ E. Reeanalization and expansion of the vessels 

within the medial nmbilieal ligaments 

m In performing a laparoseopie hernia repair on a 
24-year-old female gymnast, the snrgieal resident ob- 
served the bright refleetion provided by the tissnes of 
the iliopnbie traet. The iliopnbie traet could be traeed 
medially to the site of the femoral herniation. The ilio- 31 
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pubic traet is eharaeterized by which of the following 
statements? 

□ A. The iliopubic traet represents the aponenrotie 

origin of the transversns abdominis. 

□ B. The iliopnbie traet forms the lateral border of 

the ingninal triangle [of Hesselbaeh). 

□ e. The iliopnbie traet forms the lateral border of 

the femoral ring. 

□ D. The iliopnbie traet is the part of the ingninal 

ligament that attaehes to the peetineal liga- 
ment. 

□ E. The iliopnbie traet is the lateral extension of 

the peetineal ligament. 


ANSWERS 

1 A. The proeessns vaginalis (meaning sheathlike 
proeess) is eomposed of parietal peritonenm that pre- 
eedes the testis as it “migrates” from a position in the 
upper lumbar wall to a position ontside the abdomen. 
This proeess usually obliterates, leaving only a distal 
portion that surrounds most of the testis as the tnniea 
vaginalis. Whereas these featnres are typieal of devel- 
opment in the male, females also have a proeessns 
vaginalis that extends into the labia majus, although 
eongenital ingninal hernias are more eommon in 
males than females. The other listed structures are 
not involved in eongenital ingninal hernias. 

GAS 283; GA 140 

2 A. Wilms tumor is a kidney malignaney that usu- 
ally occurs in ehildren. It has reeently been shown 
that it ean be eansed by mntations in the WT1 gene, 
behaving aeeording to Knndson’s two-hit model for 
tumor suppressor genes. 

GAS 355; GA 147 

3 e. Dnring development, the kidneys typieally “as- 
eend” from a position in the pelvis to a position high 
on the posterior abdominal wall. Althongh the kid- 
neys are bilateral structures, oeeasionally the inferior 
poles of the two kidneys fuse. When this happens, the 
“aseent” of the fused kidneys is arrested by the first 
midline structure they encounter, the inferior mesen- 
terie artery. The ineidenee of horseshoe kidney is 
about 0.25% of the population. 

GAS 355; GA 147 

4 e. In normal kidney development the kidneys 
fnnetion dnring the fetal period with the resnlting 
urine eontribnting to the fluid in the amniotie eavity. 
When the kidneys fail to develop [renal agenesis). 


A 47-year-old male had been sehednled for an 
appendeetomy. Dnring the open operative proeednre it 
was diseovered that atypieal embryologie rotation of 
the intestine, adhesions, and adipose tissne made it 
somewhat diffienlt to find the appendix. Most eom- 
monly, the vermiform appendix is best loeated by lo- 
eating and traeing which of the following? 

□ A. Anterior eeeal artery 

□ B. Deseending braneh of the right eolie artery 

□ e. Ileum to the ileoeeeal juncture 

□ D. Posterior eeeal artery 

□ E. Taeniae eoli of the aseending eolon 


this eontribntion to the fluid is missing and deereased 
amniotie fluid [oligohydramnios) resnlts. 

GAS 355; GA 147 

5 A. There is some evidenee that oligohydramnios 
is linked to hypoplastie lungs. This is apparently not 
a genetie link but rather related to the importanee of 
adequate amniotie fluid in normal lung develop- 
ment. 

GAS 163, 355; GA 76, 147 

6 e. In normal panereatie development a bifid ven- 
tral panereatie bud rotates around the dorsal side of the 
gut tube and fuses with the dorsal panereatie bud. 
Rarely, a portion of the ventral bud rotates around the 
ventral side of the gut tube, resulting in an annnlar 
panereas. The portion of the gut tube is the same 
where the main panereatie duct enters the seeond part 
of the duodenum [along with the eommon bile duct). 
The ineidenee of annnlar panereas is about 1 in 7000. 
GAS 322; GA 167 

7 e. The distal portion of the proeessns vaginalis 
eontribntes to the tnniea vaginalis that is related to 
the testis. If an intermediate portion of the proeessns 
vaginalis persists, it often fills with fluid, ereating a 
hydroeele. If the entire proeessns vaginalis persists, 
the patient is likely to develop a eongenital ingninal 
hernia. 

GAS 260; GA 225 

8 e. Gryptorehism, often ealled an nndeseended 
testis, is the resnlt of ineomplete migration of the go- 
nad from the abdomen to a loeation in the serotnm 
where it is exposed to temperatnres slightly lower 
than eore body temperatnre. This is important for 
spermatogenesis and testienlar fnnetion. A testis that 
eannot be snrgieally reloeated into the serotnm is usu- 
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ally removed because it would otherwise be prone to 
develop testicular eaneer. 

GAS 283; GA 137 

9 D. The lateral folds are key structures in forming 
the muscular portion of the anterior abdominal wall. 
Failnre of the lateral folds ean cause a minor defeet, 
such as an nmbilieal hernia, or a major defeet, such 
as gastrosehisis. 

GAS 256, 299; GA 154 

10 A. Rotation of the gut tube is a major event in 
the development of the gastrointestinal system. Parts 
of the tube rotate 270°, but the proximal foregut, spe- 
eifieally that portion that forms the esophagns, rotates 
only 90°. Looking from below [the standard CT or 
MRI view), this rotation is counterclockwise. This 
brings the left vagus nerve onto the anterior snrfaee 
of the esophagns as it passes throngh the thorax. 

GAS 256, 345; GA 190 

11 B. The diaphragm develops from several eompo- 
nents. Initially, the septum transversum (which will 
beeome the eentral tendon) forms in the eervieal re- 
gion, gaining innervation from C3, C4, and C5. Later, 
myoblasts migrate in from the body wall to form the 
muscular part of the diaphragm, often eonsidered to 
be two bilateral hemidiaphragms. These mnseles are 
innervated by the phrenie nerves. Eventration of the 
diaphragm occurs when one muscular hemidiaphragm 
fails to develop. With positive pressure in the ab- 
dominal eavity, and low or negative pressnre in the 
thoraeie eavity, abdominal organs are pnshed into the 
thorax. The plenroperitoneal folds eontribnte to a por- 
tion of the diaphragm posteriorly. 

GAS 353; GA 67 

12 D. The traeheoesophageal septum is the down- 
growth that separates the ventral wall of the foregnt 
(esophagns) from the laryngotraeheal tube. The pres- 
enee of a fistnla would result in passage of fluid from 
the esophagus into the traehea and could cause pneu- 
monia. If the esophagns did not develop eorreetly, as 
in esophageal atresia, it wouId end as a blind tube. 
This kind of defeet, althongh assoeiated with traeheo- 
esophageal fistnla, is not the result of an opening into 
the traehea, and pnenmonia would not resnlt. Abnor- 
mal traeheal development ean be assoeiated with 
traeheoesophageal fistnla, therefore, but it is not the 
direet cause of it. Abnormal tongne development does 
not result in a traeheoesophageal fistnla. Abnormal 
development of the pharynx is not assoeiated with a 
traeheoesophageal fistnla. 

GAS 168; GA 87 


13 e. The septnm transversnm forms the eentral 
tendon of the diaphragm. The plenroperitoneal folds 
form the posterolateral part of the diaphragm. The 
plenroperieardial folds separate the perieardial eavity 
from the plenral eavity and form the fibrons periear- 
dium. The eervieal myotomes form the musculature of 
the diaphragm. The dorsal part of the dorsal mesentery 
of the esophagns forms the crura of the diaphragm. 
GAS 156; GA 67 

14 e. Midgut volvulus is a possible eomplieation of 
malrotation of the midgut loop without fixed mesen- 
tery. The small intestines twist around the vasculature 
that is providing snpport for them. This ean resnlt in 
isehemie neerosis of the intestine. Diaphragmatie atre- 
sia is not a cause of volvulus. Subhepatic cecum is 
due to failure of the deseent of the eeeal bud and re- 
sults in the absenee of an aseending eolon. Dnpliea- 
tion of the intestine would not cause volvulus because 
there would still be a fixed mesentery and no free 
movement of the intestines. Gongenital megaeolon is 
due to faulty migration of nenral erest eells into the 
wall of the eolon, which causes a laek of parasympa- 
thetie postganglionie nenrons. 

GAS 299; GA 154 

15 A. Gongenital megaeolon (Hirsehsprnng dis- 
ease) resnlts from the failnre of neural erest eells to 
migrate into the walls of the eolon. ineomplete sepa- 
ration of the eloaea wouId result in anal agenesis ei- 
ther with or without the presenee of a fistnla. The 
failnre of reeanalization of the eolon resnlts in reetal 
atresia, wherein both the anal eanal and reetnm exist 
but are not eonneeted due to ineomplete eanalization 
or no reeanalization. Defeetive rotation of the hindgnt 
ean cause volvulus or twisting of its eontents. Oligo- 
hydramnios is a defieieney of amniotie fluid, which 
ean cause pulmonary hypoplasia but would not cause 
Hirschsprung disease. 

GAS 311; GA 192 

16 D. The ileum is the best answer ehoiee here be- 
cause it is the most eommon site of Meekel divertien- 
lum. This outpouching is a persistenee of the vitelline 
duct and it ean be attaehed to the umbilicus. The 
other answer ehoiees are not eorrelated with the vitel- 
line duct and therefore will not resnlt in the eondition 
disenssed here. 

GAS 291; GA 155 

17 A. The most eommon site of eetopie pregnaney 
is in the nterine tubes. Implantation in the internal os 
of the cervix ean resnlt in plaeenta previa, but the 
internal os of the cervix is not the most eommon site. 
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The other ehoiees listed are not the most eommon 
sites of eetopie pregnaney. The fnndns of the nterns is 
the normal site of implantation. 

GAS 456, 512; GA 228 

18 A. The greater splanehnie nerve earries general 
viseeral afferent fibers from abdominal organs and ean 
be involved in the oeenrrenee of referred pain. The 
dorsal primary rami of intereostal nerves earry general 
somatie afferent fibers. Pain from these fibers would 
result in sharp, loealized pain not dull and diffnse as 
occurs in referred pain. Althongh the phrenie nerve 
earries viseeral afferent fibers, it does not innervate the 
gallbladder. The vagus nerve earries viseeral afferent 
fibers that are important for viseeral reflexes, but they 
do not transmit pain. The pelvie splanehnie nerves are 
parasympathetie nerves from S2 to S4 and eontain vis- 
eeral afferent fibers that transmit pain from the pelvis 
but not from the gallbladder. 

GAS 319-342; GA 191 

19 e. An indireet ingninal hernia oeenrs when a 
loop of bowel enters the spermatie eord throngh the 
deep ingninal ring [lateral to the inferior epigastrie 
vessels). The iiioingninai nerve runs with the sper- 
matie eord to innervate the anterior portion of the 
serotnm and proximal parts of the genitals and could 
readily be eompressed during an indireet ingninal 
hernia. The other nerves listed are not likely to be 
eompressed by the hernia. The iliohypogastrie nerve 
innervates the skin of the suprapubic region. The lat- 
eral femoral cutaneous nerve innervates the skin over 
the lateral thigh. The snbeostal nerve innervates the 
band of skin snperior to the iliae erest and inferior to 
the umbilicus. The pudendal nerve innervates the 
musculature and skin of the perinenm. 

GAS 290; GA 140 

20 A. The eeliae lymph nodes reeeive lymph drain- 
age direetly from the stomaeh before they drain into 
the eisterna ehyli. The snperior and inferior mesen- 
terie lymph nodes reeeive drainage below the stom- 
aeh and not from the stomaeh itself. The Inmbar 
lymph nodes reeeive drainage from structures inferior 
to the stomaeh and not the stomaeh direetly. Hepatie 
lymph nodes are assoeiated with liver drainage and 
not drainage from the stomaeh. 

GAS 342; GA 188 

21 B. The proper hepatie artery is the only artery 
typieally within the hepatodnodenal ligament and 
therefore would be occluded. This artery lies within the 
right anterior free margin of the omental (or epiploie) 
foramen (of Winslow). The snperior mesenterie artery 


branehes from the abdominal aorta inferior to the 
hepatodnodenal ligament. The splenie artery runs be- 
hind the stomaeh and is not loeated in the hepatodno- 
denal ligament. The eommon hepatie artery gives ori- 
gin to the proper hepatie artery but does not run within 
the hepatodnodenal ligament. The inferior vena eava is 
loeated at the posterior margin of the omental foramen 
and therefore would not be elamped. 

GAS 331; GA 164 

22 E. indireet hernias eommonly resnlt from herni- 
ation of the intestines throngh the deep ingninal ring. 
Direet hernias penetrate the anterior abdominal wall 
medial to the inferior epigastrie vessels throngh the 
ingninal triangle (of Hesselbaeh) and do not penetrate 
the deep inguinal ring. IJmbilieal hernias exit throngh 
the umbilicus, not the deep ingninal ring. Femoral 
hernias exit throngh the femoral ring inferior to the 
ingninal ligament. Lnmbar hernias ean penetrate 
throngh snperior (Grynfeltt) or inferior (Petit) Inmbar 
triangles. 

GAS 290; GA 140 

23 e. The omental bursa is loeated direetly poste- 
rior to the stomaeh and therefore would be the most 
likely spaee to develop peritonitis initially. The right 
snbhepatie spaee (also ealled the hepatorenal spaee, 
or pouch of Morison) is the area posterior to the liver 
and anterior to the right kidney. This spaee ean poten- 
tially accumulate fluid and may partieipate in perito- 
nitis but primarily when the patient is in the snpine 
position. The right snbphrenie spaee lies just inferior 
to the diaphragm on the right side and is not likely to 
accumulate fluid from a perforated stomaeh ulcer. 
Peritonitis could develop in this area only when the 
patient is in the supine position. Fluid from a perfo- 
rated ulcer on the posterior aspeet of the stomaeh is 
not likely to enter the greater sae. 

GAS 295; GA 144 

24 e. The left gastrie vein earries blood from the 
stomaeh to the portal vein. At the esophageal-gastrie 
junction the left gastrie vein (portal system) anasto- 
moses with esophageal veins (eaval system). High 
blood pressnre in the portal system causes high pres- 
sure in this anastomosis, eansing the ruptured 
esophageal variees. The splenie vein and its tribntar- 
ies earry blood away from the spleen and do not 
form a eaval-portal anastomosis. The left gas- 
troomental vein aeeompanies the left gastroomental 
artery and joins the splenie vein with no direet anas- 
tomosis with eaval veins. The left hepatie vein is a 
eaval vein and empties into the inferior vena eava. 
The right gastrie vein drains the lesser curvature of 
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the stomaeh and is part of the portal system but does 
not have any eaval anastomosis. 

GAS 265, 337; GA 172 

25 e. The genitofemoral nerve originates from the 
ventral rami of L1 and L2. The femoral part supplies 
skin to the femoral triangle area, whereas the “genito” 
part in males travels with the spermatie eord and sup- 
plies the eremaster muscle and serotal skin. The ilio- 
ingninal nerve arises from L1 and snpplies the skin 
over the root of the penis and upper part of the sero- 
tum in the male. The iliohypogastrie nerve arises from 
L1 (and possibly fibers from T12) and snpplies skin 
innervation over the hypogastrie region and anterolat- 
eral glnteal region. The pndendal nerve provides in- 
nervation to the external genitalia for both sexes but 
does not innervate the eremaster mnsele in males. 
The ventral ramus of T12 is also assoeiated with the 
lower portion of the anterior abdominal wall and 
the iliohypogastrie nerve; it does not eontribnte to the 
eremasterie reflex. 

GAS 288; GA 187 

26 E. The linea alba is formed by the interseetion of 
aponenrotie tissnes between the right and left reetns 
abdominal mnseles. It eontains the aponenroses of the 
abdominal mnseles and is loeated at the midline of the 
body. The midaxillary line is oriented vertieally in a 
straight line inferior to the shonlder joint and axilla. 
The arenate line (of Donglas) is a enrved horizontal 
line that represents the lower edge of the posterior 
tendinons portion of the rectus abdominis sheath. An 
ineision at this line will not separate the reetns ab- 
dominis sheaths. The semilnnar line is represented by 
an imaginary vertieal line below the nipples and usu- 
ally parallels the lateral edge of the rectus sheath. The 
tendinous interseetions of the reetns abdominis mus- 
eles divide the muscle into seetions and are usually not 
well defined. An ineision along these interseetions 
would not divide the two rectus sheaths. 

GAS 272; GA 128 

27 A. Searpa’s faseia is the thiek, membranous 
layer deep to the Gamper’s adipose faseia in the ante- 
rior abdominal wall (subcutaneous). Because of the 
relatively thiek, tough nature of eonneetive tissne that 
makes up Searpa’s faseia, this layer is typieally the 
site to maintain sutures. Gamper’s faseia is a fatty 
layer (subcutaneous) and tends not to hold sutures as 
well, due to the inereased eellnlar eontent versns the 
eonneetive tissue found in the Searpa layer. Transver- 
salis faseia is loeated deep to the abdominal muscula- 
ture and assoeiated aponenrosis. Extraperitoneal fas- 
eia is the deepest layer, adjaeent to the parietal 


peritonenm of the anterior abdominal wall. The ante- 
rior wall of the reetns sheath is the layer just deep to 
Searpa’s faseia and snperfieial to the rectus abdominis 
muscle anteriorly. The latter three layers are not eon- 
sidered to be snperfieial faseia. 

GAS 271; GA 126 

28 A. The eommon bile duct is loeated at the head 
of the panereas and reeeives eontents from the eystie 
duct and hepatie duct. An obstrnetion at this site 
eanses a backup of bile baek through the eommon bile 
duct and hepatie duct, with resulting pain and jaun- 
diee. The eommon hepatie duct is loeated more supe- 
rior to the head of the panereas and leads into the 
eystie duct. The eystie duct allows bile to enter the 
gallbladder from the eommon bile duct (draining 
the liver) and releases bile to the eommon bile duct. 
The aeeessory panereatie duct is not affeeted by an 
obstrnetion of the eommon bile duct due to a laek of 
any eonneetions between the two ducts. The proper 
hepatie artery will not be obstrneted, for it earries 
blood from the liver to the inferior vena eava. 

GAS 286; GA 167 

29 e. The third part of the duodenum takes a path 
situated anterior to the abdominal aorta and inferior 
to the snperior mesenterie artery (a major ventral 
braneh of the abdominal aorta). Beeanse the third 
part of the duodenum lies in the angle between 
(“sandwiched”) these two structures, eonstrietions of 
this portion of the duodenum ean occur readily. The 
seeond part of the duodenum lies parallel with, and 
to the right of, the abdominal aorta and is not nor- 
mally in elose proximity to the snperior mesenterie 
artery. The transverse eolon takes a horizontal path 
throngh the anterior abdominal eavity but travels su- 
perior or anterior to the snperior mesenterie artery. 
The first part of the duodenum continues from the 
pylorus, flexing to lead to the seeond part of the duo- 
denum; thus, it is not loeated near the snperior mes- 
enterie artery or abdominal aorta. The jejunum is an 
extension of the small intestine after the duodenum 
and is fnrther removed from the snperior mesenterie 
artery. 

GAS 331; GA 161 

30 E. The snperior mesenterie artery will snpply the 
panereas if the gastrodnodenal artery is ligated. It 
arises immediately inferior to the eeliae trunk from the 
thoraeie aorta. Its first branehes are the anterior and 
posterior inferior panereatieodnodenal arteries, which 
aid the snperior panereatieodnodenal arteries (which 
take origin from the gastrodnodenal braneh of the ee- 
liae trunk) in snpplying the panereas with oxygenated 
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blood. The inferior mesenterie artery is the most infe- 
rior of the three main arterial branehes snpplying the 
gastrointestinal traet. It snpplies the hindgnt from the 
left eolie flexure to the rectum. The left gastrie artery is 
the smallest braneh of the eeliae trunk and snpplies the 
eardioesophageal jnnetion, the inferior esophagns, and 
the lesser curvature of the stomaeh. Its anastomosis 
with branehes from the thoraeie aorta forms one of the 
four main portal-eaval anastomoses. The right gastrie 
artery arises from the eommon hepatie artery, which is 
a braneh from the eeliae trunk. It snpplies the lesser 
curvature of the stomaeh and anastomoses with the 
left gastrie artery. The proper hepatie artery arises from 
the eommon hepatie artery and aseends to supply the 
liver and gallbladder. It is one of three structures form- 
ing the portal triad and is found in the free edge of the 
hepatodnodenal ligament. 

GAS 333, 336; GA 169 

31 B. The middle eolie artery ean provide eollateral 
snpply to the deseending eolon when the inferior 
mesenterie artery is bloeked or ligated. It is one of the 
first branehes of the snperior mesenterie artery and 
snpplies the transverse eolon. It provides eollateral 
blood supply both to the aseending eolon and de- 
seending eolon by anastomosing with the right eolie 
braneh of the snperior mesenterie artery and with the 
left eolie artery, a braneh from the inferior mesenterie 
artery. The left gastroepiploie artery, also known as 
the left gastroomental artery, is a braneh of the splenie 
artery and snpplies the greater curvature of the stom- 
aeh along with the right gastroomental braneh of the 
gastrodnodenal artery. The sigmoid arteries are 
branehes from the inferior mesenterie artery and sup- 
ply the inferior portion of the deseending eolon, the 
sigmoid eolon, and the rectum. The sigmoid arteries 
have no eontribnting branehes to the foregut or mid- 
gut. The splenie artery is the largest artery arising 
from the eeliae trunk. It snpplies the spleen and the 
neek, body, and tail of the panereas and also provides 
short gastrie branehes to the stomaeh. It snpplies no 
structures in the midgut or hindgut. Finally, the supe- 
rior reetal artery is the terminal braneh of the inferior 
mesenterie artery and snpplies only the rectum. 

GAS 333; GA 160 

32 A. The appendix is the most likely structure that 
is inflamed. It lies in the right lower quadrant, and of 
the ehoiees provided, it is most elosely assoeiated 
with the nmbilieal region by way of referral of pain. 
The patient also exhibited a positive psoas sign when 
flexion of the hip against resistanee was attempted. 
This is beeanse the iliopsoas mnsele group lies di- 
reetly beneath the appendix, and upon flexion of this 


muscle group, eontaet and direet irritation to the ap- 
pendix ean occur. The bladder lies inferior to the 
umbilicus within the pelvis and is not related to the 
site of pain or with a positive psoas sign. The gall- 
bladder lies inferior to the liver and is positioned in 
the upper right abdominal quadrant, which is supe- 
rior to the umbilicus. It is not assoeiated with a posi- 
tive psoas sign. The panereas lies behind the stomaeh 
and is positioned between the spleen and the duode- 
num. It therefore lies in the upper left quadrant and 
is snperior to the umbilicus. The uterus is loeated 
within the pelvis and is positioned anteflexed and 
anteverted over the bladder. It lies inferior and medial 
to the iliopsoas group and would not be affeeted by 
flexion of these muscles. 

GAS 310, 395; GA 154 

33 B. The abseess may have spread to the dia- 
phragm and be eansing the referred shonlder pain. 
This is beeanse the diaphragm lies in elose proximity 
to the inferior poles of the kidneys. The diaphragm is 
innervated by the phrenie nerves, bilaterally, which 
deseend to the diaphragm from spinal nerve levels 
C3, C4, and C5. It is probably at the spinal eord that 
the referral of pain oeenrs between the phrenie nerve 
and somatie afferents entering at those levels. The 
deseending eolon is innervated by parasympathetie 
nerves from 52 to 54 and viseeral afferents, which do 
not earry pain. The duodenum is innervated by the 
vagus nerve, which innervates the gastrointestinal 
traet to the left eolie flexure. The liver is innervated 
sympathetieally from the eeliae ganglion; the para- 
sympathetie nerves to the liver are by the vagus 
nerve. Neither of these two sonrees of innervation 
enters the spinal eord at the level of the shonlder and 
therefore could not cause referred pain to the shoul- 
der. The panereas is innervated by the vagus nerve, 
branehes from the eeliae gangiion, and the panereatie 
plexus. None of these nerves enters the spinal eord at 
the level of the shonlder and therefore eannot faeili- 
tate referral of pain to the shonlder. 

GA5 355; GA 150 

34 A. The afferent hbers mediating the pain from 
the head of the panereas run initially with the 
greater thoraeie splanehnie nerves. The greater 
splanehnie nerves arise from sympathetie ganglia at 
the levels of T5 to T9 and innervate structures of the 
foregut and thus the head of the panereas. Rnnning 
within these nerves are viseeral afferent fibers that 
relay pain from foregnt structures to the dorsal horn 
of the spinal eord. Also entering the dorsal horn are 
the somatie afferents from that vertebral level, which 
mediate pain from the body wall. Intereostal nerves 
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T1 to T12 provide the terminal part of the pathway 
to the spinal eord of viseeral afferents for pain from 
the thorax and much of the abdomen. Therefore, 
pain fibers from the panereas pass by way of the 
splanehnie nerves to the sympathetie ehains and 
then, by way of communicating rami, to ventral rami 
of intereostal nerves, finally entering the spinal eord 
by way of the dorsal roots. The phrenie nerve inner- 
vates the diaphragm and also earries viseeral affer- 
ents from mediastinal plenra and the perieardinm, 
but it does not earry with it any viseeral afferent fi- 
bers from the panereas. The vagus nerve innervates 
the panereas with parasympathetie fibers and as- 
eends all the way up to the medulla where it enters 
the brain. It has no viseeral afferent fibers for pain. 
The snbeostal nerve is from the level of T12 and in- 
nervates structures below the panereas and earries 
no viseeral afferents from the panereas. 

GAS 318-319, 342; GA 191 

35 D. The testienlar artery originates from the ab- 
dominal aorta and travels with the spermatie eord, 
leading to the testes in the male. The external iliae 
artery is loeated “downstream” to the origin of the 
testienlar artery from the aorta and would not cause 
any problems in sperm count. The inferior epigastrie 
artery originates elose to the deep ingninal ring (sper- 
matie eord exit) as a braneh of the external iliae artery 
and is not assoeiated with the testienlar prodnetion of 
sperm. The nmbilieal artery originates from the inter- 
nal iliae artery and is divided in adults: one part is 
obliterated (medial nmbilieal artery), and the other 
part gives origin to snperior vesieal arteries to the 
nrinary bladder. The nmbilieal artery plays no role in 
sperm prodnetion. 

GAS 367; GA 183 

36 A. The lymph drainage of the serotnm is into the 
snperfieial ingninal nodes. The internal iliae lymph 
nodes drain the pelvis, perinenm, and glnteal region. 
The lumbar nodes drain lymph from kidneys, the ad- 
renal glands, testes or ovaries, uterus, and nterine 
tubes. They also reeeive lymph from the eommon in- 
ternal or external nodes. Axillary lymph nodes drain 
the anterior abdominal wall above the umbilicus. 

GAS 494; GA 254 

37 B. The eontents of the spermatie eord inelnde 
ductus deferens; testienlar, eremasterie, and deferen- 
tial arteries; the pampiniform plexus of testicular 
nerve; the genital braneh of the genitofemoral nerve; 
the eremasterie nerves; and the testienlar sympathetie 
plexus and also lymph vessels. The eremaster muscle 
and faseia originate from the internal abdominal 


oblique muscle. The external spermatie faseia is de- 
rived from the aponenrosis and faseia of the external 
oblique muscle. The tunica vaginalis is a eontinnation 
of the proeessns vaginalis (from parietal peritonenm) 
that eovers the anterior and lateral sides of the testes 
and epididymis. The internal spermatie faseia is de- 
rived from the transversalis faseia. The dartos tunic 
eonsists of a blending of the adipose (Gamper) and 
membranons (Searpa) layers of the snperfieial faseia, 
with interspersed smooth muscle fibers. 

GAS 285; GA 128 

38 A. Esophageal variees are dilated veins in the 
submucosa of the lower esophagus. They often result 
from portal hypertension due to liver eirrhosis. The 
left gastrie vein and the esophageal veins of the azy- 
gos system form an important portal-eaval anastomo- 
sis when pressnre in the portal vein, and in turn the 
left gastrie vein, is inereased. None of the other 
ehoiees forms important portal-eaval anastomoses. 
GAS 265, 337; GA 172 

39 B. The jejunum makes up the proximal two 
fifths of the small intestine. There are several ways in 
which the ileum and jejunum differ. During snrgery 
the easiest way to distingnish the two based on ap- 
pearanee is the relative amount of mesenterie fat. The 
jejunum has less mesenterie fat than the ileum. Al- 
though the jejunum does have thieker walls, more 
villi, and higher plieae eirenlares eompared with the 
ileum, these distinetions are not visible unless the 
intestinal wall is ineised. The jejunum has fewer vas- 
cular areades in eomparison with the ileum. Lym- 
phatie follieles are visible, usually only histologieally, 
in the ileum. 

GAS 300; GA 155 

40 e. The arcuate line is a horizontal line that de- 
mareates the lower limit of the posterior aponenrotie 
portion of the rectus sheath. It is also where the infe- 
rior epigastrie vessels perforate the sheath to enter the 
reetns abdominis. The intereristal line is an imaginary 
line drawn in the horizontal plane at the upper mar- 
gin of the iliae erests. The linea alba is a tendinons, 
median raphe rnnning vertieally between the two 
reetns abdominis mnseles from the xiphoid proeess to 
the pubic symphysis. The peetineal line is a featnre of 
the snperior ramus of the pubic bone; it provides an 
origin for the peetinens muscle of the thigh and me- 
dial insertions for the abdominal obliques and trans- 
versns mnseles. The semilnnar line is the curved, 
vertieal line along the lateral border of the sheath of 
the rectus abdominis. 

GAS 276; GA 126 
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41 D. The psoas muscles (eovered in psoas faseia] 
originate from the transverse proeesses, intervertebral 
disks, and bodies of the vertebral column at levels 
T12 to L5. In the image, this faseia eontains a ealeified 
tuberculous abseess. The panereas is an elongated 
organ loeated aeross the baek of the abdomen, behind 
the stomaeh. The tapering body extends horizontally 
and slightly upward to the left and ends near the 
spleen. The cecum is the blind-ending pouch of 
the aseending eolon, lying in the right iliae fossa. The 
fundus of the stomaeh lies inferior to the apex of the 
heart at the level of the fifth rib. The snspensory liga- 
ment of the duodenum is a fibromuscular band that 
attaehes to the right crus of the diaphragm. 

GAS 353; GA 186 

42 B. The superior mesenterie artery arises from the 
aorta, behind the neek of the panereas, and deseends 
aeross the nneinate proeess of the panereas and the 
third part of the duodenum before it enters the root of 
the mesentery behind the transverse eolon. It ean eom- 
press the third part of the duodenum. The inferior 
mesenterie artery passes to the left behind the horizon- 
tal portion of the duodenum. The inferior mesenterie 
vein is formed by the union of the snperior reetal and 
sigmoid veins and it does not eross the third part of the 
duodenum. The portal vein is formed by the union of 
the splenie vein and the snperior mesenterie vein pos- 
terior to the neek of the panereas. It aseends behind the 
bile duct and the hepatie artery within the free margin 
of the hepatodnodenal ligament. The splenie vein is 
formed by the tribntaries from the spleen and is supe- 
rior to the third part of the duodenum. 

GAS 331; GA 161 

43 B. The omental (epiploie) foramen (of Winslow] 
is the only natnral opening between the lesser and 
greater saes of the peritoneal eavity. It is bonnded 
snperiorly by the viseeral peritonenm (liver eapsnle of 
Glisson] on the eandate lobe of the liver, inferiorly by 
the peritonenm on the first part of the duodenum, 
anteriorly by the free edge of the hepatodnodenal 
ligament, and posteriorly by the parietal peritonenm 
eovering the inferior vena eava. Therefore, the inferior 
vena eava would be the most likely source of bleed- 
ing. The aorta lies to the left of the inferior vena eava 
in the abdomen. The portal vein, right renal artery, 
and snperior mesenterie vein are not borders of the 
epiploie foramen. 

GAS 368; GA 150 

44 B. The ilioingninal nerve, which arises from the 
L1 spinal nerve, innervates the skin on the medial 
aspeet of the thigh, serotnm (or labia majora], and the 


mons pubis. It has been injnred in this patient. The 
genitofemoral nerve splits into two branehes: The 
genital braneh snpplies the serotnm (or labia majora] 
whereas the femoral braneh snpplies the skin of the 
femoral triangle. The snbeostal nerve has a lateral 
cutaneous braneh that innervates skin in the upper 
gluteal region, in addition to distribntion over the 
lower part of the anterior abdominal wall. The iliohy- 
pogastrie nerve innervates the skin over the iliae erest 
and the hypogastrie region. Spinal nerve T9 snpplies 
sensory innervation to the dermatome at the level of 
T9, above the level of the umbilicus. 

GAS 378; GA 186 

45 D. The seeond part of the duodenum is erossed 
anteriorly by the transverse mesoeolon, a relation- 
ship that ean be seen when the beginning of the je- 
junum is exposed by lifting the transverse eolon su- 
periorly. The posterior relationships of the seeond 
part of the duodenum and the portal vein eannot be 
seen without some disseetion. The third part of the 
duodenum is not related anteriorly to the hilum of 
the left kidney. 

GAS 300; GA 154 

46 A. The right adrenal gland is a retroperitoneal 
organ on the snperomedial aspeet of the right kidney, 
partially posterior to the inferior vena eava. The ap- 
pendix is a narrow, hollow tube that is suspended 
from the cecum by a small mesoappendix. The gall- 
bladder is loeated at the jnnetion of the ninth eostal 
eartilage and the lateral border of the reetns abdomi- 
nis, quite anterior to the pathologie mass. The ovaries 
and uterus are both inferior to the eonflnenee of the 
inferior vena eava. 

GAS 368; GA 174 

47 A. The symptoms of yellow eyes and janndiee 
would be caused by reversal of flow of bile into the 
bloodstream. The eommon bile duct, if obstructed, 
allows no eollateral pathway for drainage of bile from 
the liver or gallbladder. The eystie duct would bloek 
gallbladder drainage but allow for bile flow from the 
liver. Obstruction of either the right or left hepatie 
duct would still allow for drainage from the liver, as 
well as the gallbladder. The panereatie duct is not 
involved in the path of bile flow from the liver to the 
duodenum. It drains panereatie enzymes from the 
panereas to the duodenum. 

GAS 318; GA 153 

48 e. Girrhosis of the liver would lead to inability 
of the portal system to aeeommodate blood flow. 
Blood baeks up toward systemie circulation, draining 
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to the inferior vena eava, with pooling at areas of 
portal-eaval anastomoses. The left gastrie vein [por- 
tal) meets the esophageal vein [eaval) and enlarges or 
expands in instanees of eirrhosis. The left eolie and 
middle eolie veins are both simply tribntaries to the 
portal system, excluding this as the eorreet answer. 
The inferior phrenie and superior phrenie veins are 
both systemie veins and would not be affeeted by 
portal hypertension. The same ean be said for the 
renal and lumbar veins, both eomponents of the 
eaval-systemie venous system. The sigmoidal and 
snperior reetal veins are both eomponents of the por- 
tal venons system and would not engorge due to the 
portal-eaval bottleneek experienced in eirrhosis. [The 
anastomoses between the snperior reetal veins and 
middle or inferior reetal veins ean expand in portal 
hypertension as hemorrhoids.) 

GAS 396-397; GA 172 

49 A. The key distingnishing featnre of a direet in- 
gninal hernia is that the direet hernia does not pass 
throngh the deep ingninal ring; it passes throngh the 
lower portion of the ingninal triangle [of Hesselbaeh). 
This triangle is bordered laterally by the inferior epi- 
gastrie artery and vein; medially, it is bordered by the 
lateral edge of reetns abdominis; inferiorly, it is bor- 
dered by the iliopnbie traet and ingninal ligament. An 
indireet hernia passes throngh the deep inguinal ring 
and into the ingninal eanal. It often deseends throngh 
the snperfieial ring into the serotnm or labium, a fea- 
ture less eommon in a direet inguinal hernia. If the tip 
of the examiner’s little finger is inserted into the su- 
perfieial ring, and the patient is asked to cough, an 
indireet ingninal hernia may be felt hitting the very tip 
of the little finger. A direet ingninal hernia will be felt 
against the side of the digit. Both types of ingninal 
hernias occur above the inguinal ligament, and both 
are present lateral to the lateral border of the rectus 
abdominis. The pubic symphysis, a midline joint be- 
tween the two pubic bones, provides no information 
for distingnishing types of hernias. The femoral eanal, 
a featnre of the femoral sheath, passes beneath the 
ingninal ligament into the thigh, providing the path- 
way taken by a femoral hernia. The peetineal liga- 
ment lies behind, or deep to, the proximal end of the 
femoral eanal. 

GAS 288; GA 140 

50 B. The bullet would probably first penetrate the 
transverse eolon because it is the most superficial 
structure loeated slightly superior to the umbilicus. The 
abdominal aorta is loeated deep, on the left side of the 
vertebral eolnmn, and would not be eneonntered first. 
The stomaeh is loeated more snperior, to the left, and 


posterior to the transverse eolon and would not be af- 
feeted by the anterior-posterior trajeetory of the bullet. 
The panereas is loeated deep to the stomaeh and duo- 
denum. The gallbladder is loeated superiorly in the 
upper right quadrant of the abdomen, largely under 
eover of the liver. This would exclude its possibility of 
being penetrated by the midline bullet. 

GAS 268; GA 143 

51 D. Smgieal anastomoses to alleviate symptoms 
of portal hypertension are rooted in the premise that 
eonneetion of a large portal vein to a large systemie 
vein allows for eollateral drainage of the portal sys- 
tem. The splenie vein, a eomponent of the portal ve- 
nous system, and the left renal vein, a eomponent of 
the eaval-systemie venous system, are ideally loeated 
to allow for a low-resistance, easily performed anas- 
tomosis. Anastomosing the left gastrie vein to the 
splenie vein, the right gastrie vein to the left gastrie 
vein, or the snperior mesenterie vein to the inferior 
mesenterie vein would all be ineffectual because eaeh 
of these veins is a eomponent of just the portal ve- 
nous system. In addition, the right renal and right 
gonadal veins are both tribntaries of the eaval system, 
and snrgieal eonneetion would provide no benefit. 
GAS 288; GA 140 

52 B. Viseeral pain from the kidneys and the nreter at 
the point of the neoplasm is mediated via Tll and T12 
spinal eord levels. Therefore, pain is referred to these 
dermatomes leading to pain in the upper gluteal, pubic, 
medial thigh, serotal, and labial areas [from snbeostal 
and iliohypogastrie nerves, in partienlar). In eontrast, 
the nmbilieal region, the TIO dermatome, is snpplied by 
the TIO spinal nerve, excluding it from being the eorreet 
answer. The dermatomes that snpply the anterior and 
lateral thighs are of upper lumbar origin and would not 
reeeive pain referred from the kidneys. 

GAS 361; GA 195 

53 B. The mass leads to inereased stimnlation and 
seeretions of the ehromaffin eells of the adrenal me- 
dnlla. These eells are modified postganglionie sympa- 
thetie nenrons of neural erest origin, and the epineph- 
rine [adrenaline) and norepinephrine [noradrenaline) 
released by these eells passes into the snprarenal [ad- 
renal) veins. The adrenal mednlla reeeives stimnla- 
tion from preganglionie sympathetie fibers earried by 
the thoraeie splanehnie nerves. Parasympathetie neu- 
rons are not found in the adrenal medulla and would 
have no partieipation in the effeets of the tumor. In 
addition, the pelvie splanehnie nerves are parasympa- 
thetie and do not travel to the adrenal mednlla. 

GAS 362; GA 194 
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54 E. The splenie artery lies adjaeent to the snpe- 
rior border of the panereas. The organ it prineipally 
snpplies is the spleen, which is loeated at the termina- 
tion of the panereatie tail. Blood snpply to the spleen 
ean therefore be affeeted in the event of a tnmor in 
the tail of the panereas. The dnodennm reeeives 
blood from the gastrodnodenal artery, loeated near 
the head of the panereas. The gallbladder is snpplied 
by the eystie artery, a braneh of the hepatie artery and 
is not in eontaet with the panereas. The liver is also 
snpplied by the hepatie artery. The kidneys are sup- 
plied by the right and left renal arteries. The left renal 
artery lies deep and medial to the panereatie tumor, 
and blood snpply would proeeed uninterrupted. 

GAS 323; GA 166 

55 E. The superior mesenterie artery lies just supe- 
rior and anterior to the left renal vein as the vein 
passes to its termination in the inferior vena eava. 
The eeliae artery is loeated snperiorly and would not 
eompress the left renal vein. The inferior mesenterie 
artery and its left eolie braneh are loeated too inferi- 
orly to oeelnde the left renal vein. The middle eolie 
artery arises from the anterior aspeet of the snperior 
mesenterie artery inferior to the position of the left 
renal vein. An anenrysm of the snperior mesenterie 
artery would therefore be most likely to occlude the 
left renal vein. 

GAS 359; GA 174 

56 B. Blood flow would be impeded or greatly re- 
duced in the left testienlar vein beeanse of the occlu- 
sion of the left renal vein—into which the left testien- 
lar vein drains. This would result in pain as the 
testienlar venons vessels beeome swollen. The testie- 
ular artery originates from the abdominal aorta more 
inferiorly and is not being eompressed. Pain mediated 
from the renal organs would pass to the Tll and T12 
spinal eord levels via the thoraeie splanehnie nerves. 
There would be no eompression of Inmbar splanehnie 
nerves in this ease. Gompression of the preaortie sym- 
patheties would not prodnee pain, nor would it cause 
referral of pain. Viseeral afferents for pain terminate 
at the T7 level of the spinal eord. The vagus, a para- 
sympathetie nerve, does not earry viseeral pain fibers 
in the abdomen; pain is mediated by branehes of the 
sympathetie ehains. 

GAS 474-475; GA 138 

57 D. The most likely eandidate for bleeding from 
the fundic region of the stomaeh in this ease would be 
either the short gastrie or dorsal gastrie branehes of 
the splenie artery. The short gastrie arteries pass from 
the area of the splenie hilum to the fundus, supplying 


anterior and posterior branehes to this part of the 
stomaeh. The dorsal gastrie artery, which arises from 
the midportion of the splenie artery, passes to the 
dorsal aspeet of the fundus. The main stem of 
the splenie artery would pass somewhat inferior to 
the loeation of the nleeration. The eommon hepatie 
artery and inferior phrenie artery are quite removed 
from the area of the ulcer. The left gastroepiploie ar- 
tery courses along the greater curvature of the body 
of the stomaeh, distal to the fundus. 

GAS 329; GA 150 

58 D. indireet ingninal hernia is the most eommon 
groin hernia in females. Althongh femoral hernias oe- 
cur more eommonly in females than in males, the 
oeenrrenee of indireet ingninal hernias in women is 
greater. Ingninal hernias are much more eommon in 
males than in females. Epigastrie and nmbilieal her- 
nias would not present with pain to the ingninal re- 
gion. Direet ingninal hernias, while exhibiting equal 
ineidenee in both sexes, are not the most eommon 
female hernia. 

GAS 290-291; GA 140 

59 A. The posterior snperior panereatieodnodenal 
artery arises from the gastrodnodenal artery and trav- 
els behind the first part of the duodenum, supplying 
the proximal portion, with branehes to the head of the 
panereas. Dnodenal nleers eommonly arise within the 
first portion of the duodenum, thus making the poste- 
rior snperior panereatieodnodenal artery one of the 
more frequently injnred vessels. The snperior mesen- 
terie artery snpplies derivatives of the midgnt from 
the distal half of the duodenum to the left eolie flex- 
ure. It lies inferior to the region of nleeration. The 
inferior panereatieodnodenal artery arises from the 
snperior mesenterie artery and snpplies the distal por- 
tion of the seeond part of the duodenum, with anas- 
tomoses with its snperior eonnterparts. The inferior 
mesenterie artery is responsible for snpplying most of 
the hindgnt derivatives, generally snpplying intestine 
from the left eolie flexure to the superior aspeet of the 
rectum. The right gastrie artery is responsible for sup- 
plying the pylorie portion of the lesser curvature of 
the stomaeh. 

GAS 303; GA 150 

60 D. The transversalis faseial layer is the sonree 
of the internal spermatie faseia. The walls of the 
spermatie eord eonsist of three layers: external sper- 
matie faseia, eremaster muscle, and the internal 
spermatie faseia. The external spermatie faseia is an 
extension of the external oblique faseia and aponen- 
rosis. The eremaster mnsele is a derivative of the 
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internal oblique abdominal muscle and its faseia. 
The proeessns vaginalis is a pouch of peritoneum 
that preeedes the testis as it deseends throngh the 
deep ingninal ring and ingninal eanal in the seventh 
month of development. That portion of the proees- 
sus that is normally retained forms the tnniea vagi- 
nalis of the testis. Retention of the proximal part of 
the proeessns provides a pathvvay for a eongenital 
indireet ingninal hernia. If a portion of the interme- 
diate part of the proeessns remains, it ean form a 
fluid-filled hydroeele. 

GAS 288; GA 139 

61 e. The superior mesenterie artery arises from 
the aorta, deep to the neek of the panereas, then 
erosses the nneinate proeess and third part of the 
duodenum. An uncinate tumor ean cause eompres- 
sion of the snperior mesenterie artery. The eommon 
hepatie artery arises snperior to the body of the pan- 
ereas and is nnlikely to be affeeted by a tumor in the 
nneinate region of the panereas. The eystie artery and 
vein, snpplying the gallbladder, are also snperior to 
the panereas. The inferior mesenterie artery arises at 
the level of L3, which is thus situated deep to and 
inferior to the head of the panereas. The portal vein, 
formed by the eonflnenee of the snperior mesenterie 
vein and splenie vein, passes deep to the neek of the 
panereas. 

GAS 331; GA 154 

62 A. The eommon bile duct is occluded. The pat- 
tern of pain of eholeeystitis (and other signs), eom- 
bined with jaundice, indieates bloekage of release of 
bile into the duodenum. The eystie duct joins the 
eommon hepatie duct to form the eommon bile duct. 
Bile is released from the gallbladder into the eystie 
duct in response to eholeeystokinin. From the eystie 
duct, bile flows normally throngh the eommon 
bile duct and the hepatopanereatie ampnlla [of Vater) 
to enter the deseending duodenum. Patients will often 
present with mnltiple gallstones. Gholeeystitis is an 
inflammation of the gallbladder, most frequently in 
assoeiation with the presenee of gallstones, and often 
resnlting from a bloeked eystie duct. inereasing eon- 
eentration of bile in the gallbladder ean preeipitate a 
bout of inflammation. Bloekage of the eystie duct, 
with eoneomitant eholeeystitis, is not neeessarily as- 
soeiated with janndiee. An obstrnetion in the eom- 
mon hepatie duct and subsequently the eommon bile 
duct wouid thus prevent eommnnieation between the 
duodenum and the liver, eansing obstrnetive jaun- 
diee. An oeelnsion in either the left or right hepatie 
duct might cause mild jaundice; however, gallstones 
might not be present. An oeelnsion in the panereatie 


duct would result in neither gallstones nor janndiee 
but may cause panereatitis. 

GAS 326; GA 168 

63 e. The anterior cutaneous braneh of the iliohy- 
pogastrie nerve is responsible for the innervation of 
the skin above the mons pubis. This nerve arises 
from the T12 and L1 spinal nerves and runs trans- 
versely around the abdominal wall and over the low- 
est portion of the rectus sheath. It is the first cutane- 
ous nerve sitnated snperior to the mons pubis. 
Nerves from the Tll and the T12 ventral rami termi- 
nate below the umbilicus but superior to the mons 
pubis. The ilioinguinal nerve eonrses throngh the 
ingninal eanal, eommonly on the lateral side of the 
spermatie eord and is therefore typieally inferior to 
the ineision. The lateral femoral cutaneous nerve 
travels lateral to the psoas muscle and emerges from 
the abdomen about an ineh medial to the anterior 
snperior iliae spine, passing thereafter to the lateral 
aspeet of the thigh. 

GAS 378; GA 134 

64 B. Appendieitis is often eharaeterized by acute 
inflammation and is indieated with both a positive 
psoas test and rebonnd pain over MeBnrney’s point. 
MeBnrney’s point lies 1 ineh lateral to the midpoint of 
an imaginary line in the right lower quadrant, joining 
the anterior snperior iliae spine and the umbilicus. In 
patients with appendieitis, rebonnd tenderness may 
be felt over MeBnrney’s point after quick, deep eom- 
pression of the left lower quadrant. An eetopie preg- 
naney would be assoeiated with generalized abdomi- 
nal pain instead of the loealized pain felt over 
MeBnrney’s point. Gholeeystitis resnlts from an in- 
flammation of the gallbladder and would result in 
pain over the epigastrie region shifting to the right 
hypoehondriae region. Kidney stones resnlt in re- 
ferred pain to the Inmbar or possibly ingninal regions. 
Perforation of the duodenum could result in pain to 
palpation of the abdomen, together with adynamie 
[paralytie) ileus, rigidity of the abdominal wall, and 
referral of pain to the shonlder. 

GAS 311; GA 154 

65 B. The viseeral afferent innervation of the ree- 
tum is transmitted by way of the pelvie splanehnie 
nerves, which also provide the parasympathetie sup- 
ply to this organ. The lumbar sympathetie ehain re- 
eeives sensory fibers from the fundus and body of the 
uterus. The pudendal nerve provides origin for the 
inferior reetal nerve, the perineal nerve, and the dor- 
sal nerve of the penis. The inferior reetal nerve sup- 
plies somatosensory fibers to the anal eanal below the 
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peetinate line and the perianal skin; the perineal 
nerve and dorsal nerve of the penis innervate strne- 
tnres of the nrogenital region. The vagns nerve pro- 
vides parasympathetie snpply and afferent innerva- 
tion (excluding pain) to the intestine proximal to the 
left eolie flexure. The lumbar and saeral sympathetie 
ehains eontribnte sympathetie fibers for innervation 
of smooth muscle and glands of eertain pelvie viseera, 
but not sensory fibers for the rectum. 

GAS 468; GA 189 

66 D. Meekel diverticulum is a fingerlike projeetion 
of the ileum that is generally remembered by the “rule 
of 2s”: It occurs in about 2% of the population, is ap- 
proximately 2 feet proximal from the ileoeeeal junc- 
tion, is about 2 inehes long, oeenrs 2 times as often in 
males as in females, may eontain 2 types of eetopie 
tissne, and may be eonfnsed often with 2 different 
elinieal eonditions. The two types of eetopie tissue are 
gastrie mucosa and panereatie tissne. These, along 
with bleeding and pain, may give indieations of pep- 
tie ulcer or appendieitis. Internal and external hemor- 
rhoids involve the reetoanal area, not the ileum, in 
addition to which biopsy of hemorrhoids would not 
reveal the presenee of gastrie mucosa. Borborygmi are 
bowel sounds that occur with the passage of gas and 
bowel eontents throngh the intestines. Divertienloses 
are outpouchings of the eolon and would therefore be 
lined with eolie mneosa. 

GAS 306; GA 159 

67 D. The aortie anenrysm often occurs between L3 
and L4, below the bifnreation of the aorta, resnlting 
in signifieant inerease in pressnre, ereating the marked 
abdominal pnlsation. The remaining answer ehoiees 
would be assoeiated with referred pain and would not 
be likely to result in elevated blood pressnre. 

GAS 368; GA 133 

68 B. In a snpine patient, fluid accumuIation will 
often occur in the pouch of Morison, which is the 
lowest spaee in the body in a snpine position. The 
hepatorenal spaee is loeated behind the liver and in 
front of the parietal peritonenm eovering the right 
kidney. The vesieonterine and reetonterine spaees 
are also potential areas of fluid accumulation; how- 
ever, fluid accumulation in these spaees oeenrs 
when the patient is in an ereet position rather than 
a snpine position. 

GAS 307; GA 144 

69 D. Deseending eolon. Below the left eolie flexure, 
innervation of the gastrointestinal traet is snpplied by 
parasympathetie fibers of the pelvie splanehnie nerves. 


The parasympathetie innervation of the midgnt up to 
the deseending eolon is snpplied by the vagus nerve. A 
hematoma oeenrring below L4 would affeet innerva- 
tion of the deseending eolon beeanse the pelvie splaneh- 
nie nerves arise from spinal nerve levels S2 to S4. The 
jejunum, aseending eolon, ileum, and transverse eolon 
are all innervated by the vagus nerve. 

GAS 307; GA 156 

70 e. The porta hepatis (transverse fissnre of liver) 
transmits the proper hepatie artery, portal vein, eom- 
mon hepatie duct, autonomic nerves, and lymph ves- 
sels. A tumor in this region would be most detrimen- 
tal beeanse of its abnndanee of vessels and lymphaties 
that could lead to all of these symptoms when they 
are eompromised fnnetionally. A tumor in either the 
right or left lobes would not be as serions beeanse it 
would not eompletely obstrnet all of these vessels. 
The faleiform ligament does not earry any vessels, so 
a tumor in this area would not lead to the symptoms 
deseribed. The hepatogastrie ligament is the bilami- 
nar peritoneal eonneetion between the liver and the 
lesser curvature of the stomaeh and is nnrelated to 
the symptoms and signs here. 

GAS 318; GA 163 

71 E. The eystie artery is the only artery listed that 
goes direetly to the gallbladder. It is often a braneh of 
the right hepatie artery and must be elamped before 
the gallbladder is cut free from its attaehments. The 
eommon hepatie artery provides origin to the proper 
hepatie artery, which divides into right and left he- 
patie arteries snpplying the liver, galibladder, and 
biliary tree. 

GAS 331; GA 169 

72 D. The spleen is a large lymphatie organ that 
rests against the diaphragm and ribs 9, 10, and 11 in 
the left hypoehondriae area. A laeeration of the organ 
is often assoeiated with severe blood loss and shoek. 
Almost all of the liver is loeated in the right hypo- 
ehondrinm and epigastrinm, althongh some protrndes 
into the left hypoehondrinm below the diaphragm. 
The left kidney lies retroperitoneally approximately at 
the level of the Tll to L3 vertebrae on the left side of 
the body. The ilium is the upper portion of the hip 
bone and eontribntes to the bony pelvis. Ileum is the 
distal portion of the small intestine and is prononneed 
the same as “ilium.” 

GAS 327; GA 149 

73 D. The ileoeolie artery is the only artery listed 
that direetly snpplies the appendix. The snperior mes- 
enterie artery gives origin to the ileoeolie, right eolie. 
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and middle eolie arteries; however, the latter two lie 
snperior to the site of the appendix. The snperior ree- 
tal artery is the terminal braneh of the inferior mesen- 
terie artery and snpplies the lower portion of the sig- 
moid eolon and snperior reetnm. 

GAS 333; GA 160 

74 A. Gapnt mednsae (referring to the head of Me- 
dusa, whose hair was formed by snakes] is caused by 
severely elevated portal pressnre, with venous reflux 
from the liver to the periumbilical veins, by way of 
the usually eollapsed veins in the ligamentnm teres. 
The presenee of caput medusae is usually assoeiated 
with end-stage disease. Caput medusae is identified 
by the appearanee of engorged veins radiating toward 
the lower limbs. The portal vein is the eentral eonnee- 
tion of these anastomoses. Obstrnetion of the inferior 
vena eava, snperior vena eava, and lateral thoraeie 
vein do not cause portal hypertension and would not 
produce these symptoms. The superficial epigastrie 
vein also is not assoeiated with the development of 
portal hypertension but could provide a eollateral 
ehannel for venous drainage. 

GAS 266; GA 152, 164 

75 e. Gholeeystitis is an inflammation of the gall- 
bladder due to inereased eoneentration of bile or 
obstrnetion of the eystie duct by gallstones. Pain is 
nltimately felt in the right hypoehondriae region, 
which eorresponds to the T6 to T8 dermatomes. Sen- 
sory afferents from the viseera earry pain fibers as 
they travel with sympathetie axons in the greater 
thoraeie splanehnie nerves. Pain eannot be felt in the 
viseera and is therefore referred to the body wall. 
The vagus nerve earries viseeral sensory fibers from 
the head, neek, and trunk, but these do not inelnde 
pain fibers. Spinal nerves of T1 to T4 reeeive affer- 
ents for pain from thoraeie viseera, inelnding the 
heart, but not abdominal organs. Sympathetie neu- 
rons are antonomie motor nerves and therefore do 
not earry sensory information. Afferent fibers of the 
dorsal primary rami of spinal nerves T6 to T8 eonvey 
sensory fibers from the baek but not from internal 
organs. 

GAS 342; GA 190 

76 B. MeBnrney’s point usually eorresponds to the 
loeation of the base of the appendix where it attaehes 
to the cecum. It is found on the right side of the abdo- 
men, about two thirds of the distanee from the umbil- 
icus to the anterior snperior iliae spine. The ingninal 
ligament is loealized lateral and inferior to the appen- 
dix and henee would not be used as a landmark. 

GAS 309; GA 125 


77 B. The greater thoraeie splanehnie nerves arise 
from the levels of the T5 to T9 thoraeie sympathetie 
ganglia and are responsible for earrying general vis- 
eeral afferents from upper abdominal organs and, 
therefore, from the body of the stomaeh. The pain fi- 
bers pass from the sympathetie ehain to spinal nerves 
T5 to T9, thereafter to the spinal eord. Spinal nerves 
T1 to T5 do reeeive sensory afferents for pain but 
from thoraeie organs. The vagus nerves do not earry 
afferents for pain. The lumbar splanehnie nerves are 
assoeiated with the lower portion of the abdominopel- 
vie area. 

GAS 342; GA 190 

78 e. The ureter is normally eonstrieted to some 
degree as it erosses the pelvie brim from major to 
minor pelvis. The minor and major ealyees are proxi- 
mal to the nreter and not typieal sites for obstrnetion 
by kidney stones. The midportion of the nreter is not 
a typieal site for obstrnetion. The site of oblique en- 
tranee of the nreter into the nrinary bladder is a eom- 
mon site for obstrnetion beeanse it is eompressed by 
bladder eontents and the muscular wall. There are no 
eommon sites of obstrnetion between the pelvie brim 
and the nterine cervix. 

GAS 360; GA 219 

79 e. The splenorenal ligament is the attaehment of 
the spleen to the left kidney and is the only ligament 
that eontains the major branehes of the splenie artery 
to the spleen and greater curvature of the stomaeh. 
The eoronary ligament is the peritoneal refleetion 
from the diaphragmatie snrfaee of the liver onto the 
diaphragm that eneloses the bare area of liver; it is 
not attaehed to the spleen. The faleiform ligament is 
a peritoneal fold in eontaet with only the diaphragm 
and the liver. The gastroeolie ligament eontains 
branehes of the gastroomental vessels but should not 
be a faetor in the spleneetomy. 

GAS 329; GA 149 

80 e. Pelvie splanehnie nerves and the left eolie 
artery snpply the deseending eolon. The vagus nerve 
snpplies the bowel only to the left eolie flexure, and 
the middle eolie artery snpplies the transverse eolon. 
The snperior reetal artery snpplies the lower sigmoid 
and rectum. The ileoeolie artery snpplies the cecum 
and aseending eolon. The left thoraeie splanehnie 
nerve has nothing to do with the deseending eolon. 
GAS 335; GA 147, 189 

81 E. The ilioingninal nerve is a terminal braneh 
of spinal nerve Ll. It innervates the skin overlying 
the iliae erest; the anterior portion of the nrogenital 
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region; and the npper, inner thigh. Its pathvvay takes 
it below the typieal site of MeBnrney’s point, but it 
ean be injured with extension of an appendeetomy 
ineision. Spinal nerve TIO, the genitofemoral nerve, 
and the pndendal nerve are not loeated in the area 
of the ineision; what is more, the area of sensory 
defieit does not eorrelate well with their injnry. The 
genitofemoral nerve leaves the body wall at the su- 
perfieial inguinal ring, well below the appendeetomy 
ineision. The pndendal nerve is both motor and sen- 
sory to the perinenm. The genitofemoral nerve pro- 
vides motor supply to the eremaster, sensory fibers 
to the serotnm, and a femoral braneh innervating 
only the skin over the femoral triangle. Spinal nerve 
TIO innervates the nmbilieal region. The snbeostal 
nerve innervates the skin at the level of the eostal 
margin and the lower portion of the abdominal wall 
above the pubic region. 

GAS 280; GA 138 

82 A. Esophageal stenosis resnlts from a failnre of 
esophageal reeanalization in the eighth week of devel- 
opment, which may also cause esophageal atresia. 
Webs and strietnres are found in an examination of 
the esophagns in eases of stenosis, but they are not 
notieed in eases of atresia. A traeheoesophageal fis- 
tula is an abnormal passage between the traehea and 
the esophagns and is assoeiated with esophageal atre- 
sia; therefore, webs and strietnres would not be seen. 
Dnodenal atresia and stenosis occur in the small in- 
testine and would not cause aspiration pnenmonia, 
and elinieal manifestations would not be seen in the 
esophagns. 

GAS 215; GA 106 

83 B. Dnodenal stenosis is eansed by ineomplete 
reeanalization of the duodenum. The vomit eontains 
bile in addition to the stomaeh eontents beeanse of 
the loeation of the oeelnsion, distal to the ampnlla of 
Vater (hepatopanereatie ampnlla], where the eommon 
bile duct enters the small intestine. Laek of weight 
gain is due to eonstant vomiting. A patent bile duct 
would not cause vomiting with bile. A hypertrophied 
pylorie sphineter would cause projeetile vomiting 
without the presenee of bile. An atrophied gastrie 
antrnm is eansed by the removal of the membranons 
lining of the stomaeh and occurs proximal to the site 
of the entranee of the bile duct; therefore, the vomit 
would not eontain bile. A traeheoesophageal fistnla 
would not cause vomiting of stomaeh eontents and 
bile beeanse it is a defeet of the respiratory system 
and occurs proximal to the site at which bile is added 
to stomaeh eontents. 

GAS 300; GA 152 


84 e. With hypertrophy of the pylorie sphineter 
and the assoeiated narrowing of the opening, there is 
projeetile vomiting of stomaeh eontents, but without 
bile, because bile enters the duodenum distal to the 
pylorie eonstrietion. Dnodenal atresia, like dnodenal 
stenosis, causes vomiting of stomaeh eontents and 
bile. Vomiting begins soon after birth in eases of atre- 
sia; vomiting due to stenosis does not begin neeessar- 
ily immediately after birth and ean occur days after 
delivery. Laek of weight gain is due to eonstant vomit- 
ing. An atrophied gastrie fundus would not prodnee 
the signs seen here. A traeheoesophageal hstnla 
would not cause vomiting of stomaeh eontents and 
bile beeanse it is a defeet of the respiratory system 
and oeenrs proximal to the site at which bile is added 
to intestinal eontents. 

GAS 299; GA 159 

85 B. ineomplete reeanalization of the duodenum is 
caused either by duodenal stenosis or partial occlu- 
sion of the lumen of the duodenum and usually oe- 
curs in the distal third portion of the duodenum. This 
occlusion often resnlts in vomiting of stomaeh eon- 
tents plus bile later in life and is the reason the ehild 
was eonstantly hungry but did not gain weight. In- 
eomplete reeanalization of the esophagns during the 
eighth week of development eanses esophageal steno- 
sis and presents as webs and strietnres. Esophageal 
atresia is generally seen with a traeheoesophageal 
fistnla beeanse it is caused by the traeheoesophageal 
septum deviating in the posterior direetion. In some 
eases, it may result from a failure of reeanalization 
dnring the eighth week of development and presents 
as a fetus with polyhydramnios due to an inability to 
swallow amniotie fluid. Duodenal atresia is the result 
of a failed reformation of the lumen of the duodenum 
and is assoeiated with vomiting within the first few 
days of birth, polyhydramnios, and the “double bub- 
ble” sign. Traeheoesophageal fistnla is an abnormal 
passage between the traehea and esophagns and 
would not be a cause for vomiting beeanse it is as- 
soeiated with the respiratory system and also occurs 
proximal to the site of the defeet. 

GAS 256; GA 152 

86 B. Duodenal atresia is the result of a failed refor- 
mation of the lumen of the duodenum and is assoei- 
ated with vomiting within the first few days of birth. 
Polyhydramnios is seen due to abnormal absorption 
of amniotie fluid by the intestines. Finally, radio- 
graphie or ultrasound examination would review the 
“double bubble” sign beeanse of distended, gas-filled 
stomaeh. Dnodenal stenosis is caused by ineomplete 
reeanalization of the duodenum and often resnlts in 
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vomiting of stomaeh eontents plus bile later in life. 
Hypertrophied pylorie sphineter would cause projee- 
tile vomiting. An atrophied gastrie antmm is caused 
by the removal of the membranous lining of the stom- 
aeh and occurs proximal to the site of the entranee of 
the eommon bile duct; therefore, vomit would not 
eontain bile. Traeheoesophageal fistula is an abnor- 
mal passage between the traehea and esophagus and 
would not be a cause for any of symptoms eited in the 
question. 

GAS 300; GA 152 

87 e. Annnlar panereas causes duodenal obstme- 
tion due to the thiek band of panereatie tissue that 
surrounds and eonstriets the seeond part of the duo- 
denum. This obstmetion ean be found shortly after 
birth or much later. Annular panereas ean result from 
the bifid ventral panereatie bud wrapping around the 
duodenum during development and fusing with the 
dorsal panereatie bud, thereafter forming a ring. Both 
the dorsal and bifid ventral panereatie buds are in- 
volved in this proeess; therefore, answers A, D, and E 
eannot be eorreet beeanse they refer to either the dor- 
sal or ventral buds, not both. This anomaly is not 
involved with laek of eanalization of the bile ducts. 
GAS 322; GA 166 

88 A. A remnant of the omphaloenterie duct gener- 
ally presents as an ileal [Meekel) diverticulum in the 
proximal portion of the omphaloenterie duct. It nor- 
mally arises as a fingerlike pouch about 3 to 6 em 
long from the antimesenterie border of the ileum and 
40 to 50 em from the ileoeeeal jnnetion. The nmbilieal 
vesiele normally turns into a pear-shaped remnant 
about 5 mm in diameter by week 20. The eeeal diver- 
ticulum is the primordium of the cecum and appen- 
dix. The Meekel diverticulum is not a remnant of the 
nmbilieal eord. 

GAS 302; GA 158 

89 A. An nmbilieal hernia resnlts when the body 
wall does not elose appropriately at the site of attaeh- 
ment of the nmbilieal eord. In such eases, part of the 
greater omentum and small intestine ean herniate 
from the abdomen. IJmbiiieal herniation differs from 
omphaloeele. In eongenital omphaloeele, there is a 
failnre of intestine to retnrn to the abdominal eavity 
so that there is an apparent herniation of abdominal 
viseera into the proximal portion of the nmbilieal 
eord, without a eovering of the hernia by skin. In 
nmbilieal hernia, the herniating structures are eov- 
ered by subcutaneous tissue and skin. Gastrosehisis is 
ineomplete elosnre of the lateral folds, resnlting in an 
epigastrie hernia, in which the viseera protrnde into 


the amniotie eavity, surrounded by amniotie fluid. An 
epigastrie hernia oeenrs throngh a defeet in the linea 
alba snperior to the level of the umbilicus and occurs 
far more eommonly in adnlts. An indireet ingninal 
hernia is when the eommnnieation between the tu- 
niea vaginalis and the peritoneal eavity do not elose, 
and a loop of intestine or a portion of another organ 
such as the cecum herniates throngh the deep ingui- 
nal ring into the ingninal eanal, with possible fnrther 
deseent throngh the snperfieial ingninal ring into the 
serotnm or labinm majus. 

GAS 291; GA 155 

90 D. Gastrosehisis results from an ineomplete elo- 
sure of the lateral folds during the fonrth week of devel- 
opment from a defeet in the medial plane of the ab- 
dominal wall. This resnlts in an epigastrie hernia, with 
viseera that protrnde into the amniotie eavity without a 
peritoneal eovering into the amniotie eavity and are 
eovered by amniotie fluid. Nonrotation of the midgnt 
resnlts in the lower portion of the loop retnrning to the 
abdomen first, the small intestine passing to the right 
side of the abdomen, and the large intestine lying en- 
tirely on the left. Most eases are asymptomatie; how- 
ever, obstrnetion of the snperior mesenterie artery ean 
cause infaretion and gangrene of the part of the intes- 
tine it snpplies. An nmbilieal hernia resnlts when an 
abdominal organ herniates throngh an nmbilieal ring 
that does not elose perfeetly. Such a hernia often eon- 
tains part of the greater omentnm and small intestine. 
The eloaeal membrane usually ruptures during the 
eighth week of development, ereating a eommnnieation 
between the anal eanal and the amniotie eavity. 

GAS 256; GA 154 

91 A. The inability to pass meeoninm denotes an 
obstrnetion of the fetal bowel. Midgut volvulus results 
in the twisting of the intestines and nltimately ob- 
strnetion of the small and/or large intestines. Gastros- 
ehisis resnlts from an ineomplete elosnre of the lateral 
folds dnring the fourth week of development from a 
defeet in the medial plane of the abdominal wall. This 
resnlts in an epigastrie hernia, with viseera that pro- 
trude into the amniotie eavity and are eovered by 
amniotie fluid. Failure of reeanalization of the ileum 
is seen with 50% of obstrnetive lesions of the intes- 
tine. This obstrnetion is eansed by stenosis or atresia 
of the intestines. A remnant of the omphaloenterie 
duct generally presents as an ileal (Meekel) divertien- 
lum in the proximal portion of the omphaloenterie 
duct. It normally arises as a fingerlike pouch about 3 
to 6 em long from the antimesenterie border of the 
ileum and 40 to 50 em from the ileoeeeal jnnetion. 
Nonrotation of the midgnt resnlts in the lower portion 
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of the loop retorning to the abdomen first, the small 
intestine sitting on the right side of the abdomen, and 
the large intestine lying entirely on the left. Most 
eases are asymptomatie; however, obstrnetion of the 
snperior mesenterie artery ean eanse infaretion and 
gangrene of the part of the intestine it snpplies. 

GAS 313 

92 D. A remnant of the proximal portion of the 
omphaloenterie duct generally presents as an ileal 
(Meekel] diverticulum. It normally arises as a finger- 
like pouch about 3 to 6 em long from the antimesen- 
terie border of the ileum and 40 to 50 em from the 
ileoeeeal jnnetion. Midgut volvulus results from a 
twisting of the intestines and, nltimately, obstrnetion 
of the small and large intestines. infaretion of fetal 
bowel is seen and would not be the cause of the signs 
of appendieitis. Gastrosehisis resnlts from an ineom- 
plete elosnre of the lateral folds dnring the fonrth 
week of development from a defeet in the medial 
plane of the abdominal wall. This resnlts in an epigas- 
trie hernia, with viseera that protmde into the amni- 
otie eavity and are eovered by amniotie fluid. Failnre 
of reeanalization of the ileum is seen in 50% of ob- 
strnetive lesions of the intestine. This obstrnetion is 
eansed by stenosis or atresia of the intestines. Nonro- 
tation of the midgnt resnlts in the lower portion of the 
loop retnrning to the abdomen first so that the small 
intestine beeomes fixed on the right side of the abdo- 
men, with the large intestine lying entirely on the left. 
Most eases are asymptomatie; however, obstmetion of 
the snperior mesenterie artery ean cause infaretion 
and gangrene of the part of the intestine it supplies. 
GAS 302; GA 158 

93 A. ineomplete separation of the eloaea by the 
nroreetal septum results in anal agenesis. Dorsal de- 
viation of the nroreetal septum would result in anal 
stenosis. Failnre of the anal membrane to perforate 
resnlts in imperforate anus, not anal agenesis. Abnor- 
mal reeanalization of the eolon resnlts in reetal atre- 
sia, in which there is no eonneetion between the 
rectum and anal eanal. Remnants of the proximal por- 
tion of the omphaloenterie duct would result in a 
Meekel diverticulum, not anal agenesis. 

GAS 480; GA 210 

94 B. Dorsal deviation of the nroreetal septum results 
in anal stenosis. ineomplete separation of the eloaea by 
the nroreetal septum results in anal agenesis. Failnre of 
the anal membrane to perforate resnlts in imperforate 
anus. The anal eanal exists but is obstmeted by a layer 
of tissue. Abnormal reeanalization of the eolon resnlts 
in reetal atresia, in which there is no eonneetion be- 


tween the rectum and anal eanal. Remnants of the 
proximal portion of the omphaloenterie duct would re- 
sult in a Meekel diverticulum, not anal stenosis. 

GAS 462; GA 210 

95 D. A vitelline fistnla is caused by the persistenee 
of the vitelline duct, which ean, by its eonneetions 
with the umbilicus, cause the symptoms deseribed. 
An enteroeystoma is a tumor and would not result in 
the symptoms deseribed. A vitelline eyst is a persis- 
tenee of the vitelline duct; however, it would not open 
direetly to the ontside so would not cause the symp- 
toms. Meekel diverticulum ean result in a vitelline 
fistnla, but it is simply the persistenee of the vitelline 
duct that ean appear in different forms (such as eyst 
or fistnla]. Volvulus is the twisting of the small intes- 
tines aronnd their snspending vasculature. It ean re- 
sult from malrotation of the midgut loop and would 
not result in the symptoms deseribed. 

GAS 302; GA 155 

96 D. Anoreetal agenesis is due to abnormal parti- 
tioning of the eloaea and is often assoeiated with a 
reetonrethral, reetovaginal, or reetonterine fistnla. 
Faiinre of fixation of the hindgnt ean resnlt in volvu- 
lus. Failnre of the proetodenm to develop will resnlt 
in an imperforate anus. Agenesis of the nroreetal sep- 
tum would most likely lead to a fistula but would not 
cause anoreetal agenesis. Prematnre rupture of the 
anal membrane would not cause anoreetal agenesis. 
GAS 462; GA 210 

97 A. MeekeFs diverticulum is a remnant of the yolk 
stalk. It is usually 2 inehes long and 2 feet proximal 
from the ileoeeeal jnnetion. MeekeFs diverticulum is 
prone to nleeration (possibly leading to perforation] 
that ean result in gastrointestinal bleeding. Dnplieation 
of the intestine does not predispose the patient to GI 
bleeding. A snbhepatie cecum and appendbe is due to 
failure of the eeeal bud to form and resnlts in the ab- 
senee of an aseending eolon. Nonrotation of the mid- 
gut could lead to volvulus but is not the most likely 
cause for GI bleeding. Herniation of intestines ean exist 
without any symptoms; however, if the loop of intes- 
tine beeomes strangnlated, it ean lead to gangrene. 
GAS 306; GA 159 

98 D. Failnre of the ureteric bud to form results in 
renal agenesis and oligohydramnios, that is, defieient 
prodnetion of amniotie fluid. Polyeystie kidney dis- 
ease is an antosomal reeessive disease eharaeterized 
by spongy kidneys with a multitude of eysts. Degen- 
eration of the mesonephros occurs dnring normal 
development; however, a small portion of the meso- 
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nephrie tnbnles may go on to form parts of the uro- 
genital system. IJreterie duplication oeenrs due to 
premature division of the nreterie bud and ean resnlt 
in either a donble kidney or a dnplieation of the ure- 
ter. Wilms tumor is a malignaney of the kidney that is 
more eommon in ehildren than it is in adults; it does 
not cause renal agenesis. 

GAS 355; GA 180 

99 e. Androgen insensitivity syndrome involves the 
development of testes and female external genitalia, 
with a blind-ending vagina and absenee of the uterus 
and nterine tubes. This is eonsistent with the present- 
ing symptoms. Male psendohermaphroditism and fe- 
male psendohermaphroditism have different presenta- 
tions from those deseribed and resnlt from 46XY and 
46XX genotypes, respeetively. Ingninal hernias have 
nothing to do with absenee of the uterus and a nega- 
tive sex ehromatin pattern. Turner syndrome resnlts 
from a 45X genotype and presents with short statnre, 
webbed neek, eongenital hypoplasia of the lymphaties, 
and shield ehest—among other symptoms—and is not 
eonsistent with the symptoms deseribed. 

GAS 454; GA 228 

100 A. The vaginal plate, which arises from the sino- 
vaginal bulbs, nndergoes eanalization dnring embry- 
onie development. Failnre of eanalization resnlts in a 
persistent vaginal plate and thus imperforate hymen. 
The hymen is a fold of mucous membrane that eovers 
the opening of the vaginal eanal. It is often torn early 
in life. The proeessns vaginalis is a tnbelike projeetion 
of the peritonenm into the ingninal eanal that preeedes 
the deseent of the testis or round ligament. Both eervi- 
eal atresia and androgen insensitivity syndrome wouid 
result in amenorrhea; however, neither disorder wouId 
present with an imperforate hymen beeanse the vagi- 
nal eanal wouId still undergo eanalization. The sino- 
vaginal bulbs are responsible for the development of 
the vaginal plate. Failnre of development would result 
in eomplete absenee of the vagina. 

GAS 458; GA 210 

101 D. Gartner ducts eysts, which often appear in 
the lateral wall of the vagina, are the resnlt of rem- 
nants of the mesonephrie (wolffian) duct. The meso- 
nephrie duct gives rise to a variety of structures, in- 
elnding the nreter and eolleeting tubules. In males, 
the duct eventually forms the ductus deferens and 
ejaenlatory ducts, whereas it often disappears in fe- 
males. The only remaining traees of the mesonephrie 
ducts are the epoophoron, paroophoron, and Gartner 
eyst; thus, persistenee of this duct ean resnlt in forma- 
tion of these eysts. The mesonephrie tubules are elon- 


gations of the mesonephrie vesieles. These tubules 
are subsequently invaginated by the glomernli to 
form a eomponent of the renal eorpnsele. The parame- 
sonephrie ducts are responsible for formation of the 
uterus, cervix, and nppermost aspeet of the vagina. 
The nrogenital folds form the labia minora in females 
and the spongy nrethra in males. Sinovaginal bulbs 
are responsible for the development of the vaginal 
plate in embryonie development. 

GAS 458; GA 210 

102 e. Potter sequence, or Potter syndrome, is a rare 
antosomal reeessive trait and is assoeiated with renal 
agenesis or hypoplasia. Altered faeial eharaeteristies 
inelnde flattened nasal bridge, mandibnlar mierogna- 
thia, malformed low-set ears, ete. Absenee or laek of 
proper development of the kidneys causes oligohy- 
dramnios, or possibly anhydramnios. Mnltieystie dys- 
plastie kidney and polyeystie kidney are usually see- 
ondary to Potter sequence and are therefore not the 
cause of Potter sequence or oligohydramnios. Wilms 
tumor is a relatively eommon renal tumor that presents 
in ehildren; it is not assoeiated with oligohydramnios 
and Potter sequence. Extrophy of the bladder is a eon- 
genital defeet that exposes the posterior snrfaee of the 
bladder on the exterior of the abdominal wall; there is 
no indieation of this defeet in the patient. 

GAS 355; GA 147 

103 B. The nreterie bud is responsible for the devel- 
opment of the ureter, and thus an early splitting of the 
nreterie bud would result in formation of a seeond 
nreter on the ipsilateral side. Failnre of the nreterie 
bud to form would cause a eomplete absenee of the 
nreter, whereas failnre of the nreterie bud to braneh 
oeenrs normally dnring embryonie development and 
resnlts in one ureter joined to eaeh kidney. The uro- 
reetal septum is a seetion of tissue of mesenehymal 
origin that develops between the allantois and hind- 
gut. Failure of this structure to develop would not re- 
sult in an additional nreter. Finally, a persistent ura- 
chus aets as an abnormal fistnla that runs from the 
bladder to the umbilicus, resulting in urine leaking 
from the external abnormal wall. 

GAS 355; GA 180 

104 B. The hepatorenal pouch [or reeess or spaee) is 
situated between the liver and both the parietal perito- 
neum eovering the right kidney and snprarenal gland. 
This reeess is the lowest spaee in the peritoneal eavity 
in supine patients. Accumulation of fluid in the perito- 
neal eavity will ordinarily eolleet in this pouch. The 
right subphrenic spaee is loeated between the liver and 
diaphragm. Althongh this reeess is positioned in the 
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appropriate abdominal quadrant, it is not the deepest 
spaee within the peritoneal eavity. Fluid may reaeh the 
right subphrenic spaee, but it will not accumulate in 
this region. The paraeolie gntters are grooves lateral to 
the aseending and deseending eolons. Though these 
reeesses are potential spaees for fluid accumulation, 
they are loeated inferior to the hepatorenal reeess and 
would not eolleet fluid while the patient is snpine. The 
vesieonterine and reetonterine pouch would not be 
potential spaees for fluid accumulation in a snpine 
patient, althongh they provide predietable sites when 
the patient is npright or ambnlating. 

GAS 395-396; GA 144 

105 A. The right snbphrenie spaee is loeated be- 
tween the inferior aspeet of the diaphragm and the 
snperior snrfaee of the liver. An nleeration in the pos- 
terior stomaeh wall would allow the passage of air 
from the stomaeh into the right snbphrenie spaee 
throngh an open eommnnieation in the omental 
bursa. The remaining answer ehoiees are loeated in- 
ferior to the site of nleeration and would not accumu- 
late air. The paraeolie gutters traverse lateral to the 
aseending and deseending eolons. The vesieonterine 
and reetonterine ponehes are loeated in the pelvie 
eavity; air would not accumulate in these spaees. 
GAS 395-396; GA 144 

106 E. The most likely loeation of fluid to accumu- 
late is the pouch of Douglas because it is the lowest 
point in the pelvis when a patient is standing ereet. 
Additionally, fluid would accumulate here because the 
mesoovarian ligament causes the ovary to be loeated 
on the posterior aspeet of the board ligament. This al- 
lows for eommnnieation between the fluid of the ovary 
and the reetonterine pouch. The right subphrenic 
spaee is loeated inferior to the right side of the dia- 
phragm and snperior to the liver. The paraeolie gntters 
are loeated lateral to the aseending and deseending 
eolons. Neither of these loeations is a likely site of fluid 
accumulation when the patient is standing. The hepa- 
torenal reeess is sitnated between the liver and both 
the right kidney and snprarenal gland. This reeess, also 
known as the Morison pouch, is the deepest spaee in 
the peritoneal eavity in a snpine patient but not when 
the patient sits or stands. The vesieonterine pouch is 
loeated between the bladder and uterus and is sepa- 
rated from the ovaries by a donble layer of mesentery 
also known as the broad ligament of the uterus. 

GAS 460; GA 210 

107 D. Parietal peritoneum and “the mesentery.” 
The parietal peritonenm lines the abdominal wall, 
whereas the viseeral peritonenm is in intimate eontaet 


with organs. The greater omentnm extends from the 
greater curvature of the stomaeh and eovers the mid- 
gut. Aeeess to the ileum would require penetration of 
the parietal peritonenm to enter the peritoneal eavity 
and interrnption of the viseeral peritonenm of “the 
mesentery” eovering the thrombosed vessel. Althongh 
it would probably be neeessary to refleet the greater 
omentnm for adequate exposure, it would not ordi- 
narily require ineision. 

GAS 366; GA 154 

108 D. Referred pain from eholeeystitis is generally 
referred to the region of the inferior angle of the right 
seapnla. These fibers are generally from T5 to T9. 
These sensory fibers for pain are stimnlated by the 
gallbladder inflammation beeanse of the proximity of 
the adjaeent structures. C3 to C5 sensory fibers inner- 
vate the shonlder area. The distribntion of C5 to C8 is 
primarily to the upper limb, to the level of the hand; 
T1 to T4 distribntion is to the upper thoraeie wall and 
medial upper arm; TIO and Tll distribntion is to the 
thoraeie and abdominal wall, T1 to T4 viseeral fibers 
for pain are generally assoeiated with referred pain 
from the heart. 

GAS 342; GA 190 

109 A. The Pringle manenver is a snrgieal teeh- 
nique employed when the hepatie artery has been 
aeeidentally ligated. The hepatodnodenal ligament is 
elamped off to prevent the passage of blood flow 
throngh both the hepatie artery and the portal vein. 
The Koeher manenver, in which the aseending eolon 
and deseending duodenum are refleeted to the left, is 
often employed to expose and arrest a hemorrhage 
from the inferior vena eava. The Valsalva manenver 
involves stopping the passage of air with the voeal 
folds to build up intrathoraeie pressnre, as for cough- 
ing or voealization. The Heimlieh manenver involves 
sharp, rapid eompressions of the xiphisternal region 
to expel foreign bodies from the traehea. Pntting a 
elamp on the porta would not stop the bleeding but 
could eertainly prodnee major injnry to the numerous 
vascular elements there. 

GAS 295-296; GA 164 

110 A. The most likely sonree of this hemorrhage is 
from the left eolie artery. Golonie divertienlar disease 
is the development of blind end saes from the wall of 
the eolon. Of the seleeted ehoiees the left eolie artery 
is the only artery snpplying a portion of the deseend- 
ing eolon. The internal pndendal artery snpplies the 
external genitalia and the perinenm. The snperior and 
inferior reetal (hemorrhoidal) arteries snpply the ree- 
tum and anal eanal. The left gastroepiploie artery 
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arises from the splenie artery and snpplies the greater 
enrvatnre of the stomaeh. 

GAS 335; GA 147 

111 D. Mnrphy’s sign is a speeifie test designed to 
deteet and diagnose problems in the npper right ab- 
dominal quadrant. It is elassieally used to diagnose 
problems of the gallbladder by pressing deeply under 
the right eostal margin and asking the patient to breathe 
deeply. This causes sharp pain in the patient with eho- 
leeystitis. Rebonnd tenderness is pain experienced when 
applied pressnre is removed quickly from a loeation on 
the body. It is not speeifie to areas of the body and is 
not indieative of problems in the upper right quadrant. 
The iliopsoas test is generally used to diagnose appen- 
dieitis beeanse flexing the iliopsoas muscle group ap- 
plies pressnre to the aseending eolon and appendix. 
When the appendix is inflamed, this pressnre elieits 
pain. The obtnrator sign is used to diagnose irritation of 
the obtnrator internns mnsele and would not elieit a 
positive test with the patient’s enrrent symptoms. Fi- 
nally, cough tenderness would not be present beeanse 
it is generally assoeiated with hernias and problems as- 
soeiated with rises in intraabdominal pressnre. 

GAS 319; GA 125 

112 D. The lowest point of the lesser sae occurs at 
the interseetion of the gastroeolie ligament and trans- 
verse eolon. Bleeding would travel to the lowest point 
of the lesser sae. Aeeess to this area would require 
entry throngh the gastroeolie ligament, which extends 
from the greater curvature of the stomaeh to the 
transverse eolon. The hepatogastrie and hepatodno- 
denal ligaments attaeh between the liver and the 
lesser curvature of the stomaeh and the first part of 
the duodenum, respeetively. Dividing the hepatogas- 
trie ligament provides entry into the lesser omentnm, 
but this is not the most effieient aeeess point beeanse 
it does not provide the best exposure of the inferior 
aspeet of the lesser sae. 

GAS 298; GA 144 

113 D. Snperfieial inguinal nodes. The external 
anal sphineter is skeletal muscle of the anal eanal. 
This snggests that the eareinoma is originating from 
the anal eanal. The resnlts of the biopsy snpport the 
finding that the eareinoma most likely oeenrred below 
the peetinate line where you would find squamous 
eells of the anal eanal. The anal eanal primarily drains 
to the snperfieial ingninal lymph nodes. The inferior 
reetnm above the peetinate line drains into the inter- 
nal iliae. The snperior aspeet of the rectum drains into 
the middle reetal lymph nodes. The external iliae 
nodes primarily drain lower limb, pelvie, and deep 


peritoneal structures. The deep inguinal lymph nodes 
drain the glands of the elitoris and penis and the su- 
perfieial inguinal nodes. 

GAS 496; GA 255 

114 A. The lymphaties of the inferior rectum above 
the peetinate line drain into the internal iliae nodes. 
Below the peetinate line, lymphaties of the anal eanal 
will primarily drain into the snperfieial ingninal 
[horizontal) nodes. The external iliae nodes primarily 
drain lower limb, pelvie, and deep peritoneal struc- 
tures. The deep inguinal lymph nodes primarily drain 
the glands of the elitoris and penis, reeeiving lymph 
also from the snperfieial ingninal nodes. The snperior 
aspeet of the rectum is drained by the middle reetal 
nodes, lymph from which eventnally flows into the 
lumbar nodes. 

GAS 496; GA 255 

115 B. In sliding hernias the gastroesophageal junc- 
tion is displaeed. Diaphragmatie hernias of the esopha- 
gus ean be eharaeterized by analyzing the gastroesoph- 
ageal jnnetion. In sliding hernias the gastroesophageal 
jnnetion is displaeed anteriorly into the mediastinnm. 
The paraesophageal hernia is generally eharaeterized 
by herniation of the stomaeh into the mediastinnm; 
however, the gastroesophageal jnnetion remains fixed. 
In paraesophageal hernias the fundus herniates into 
the stomaeh, but the antrum does not. 

GAS 215; GA 159 

116 B. The faleiform ligament separates the sub- 
phrenie spaees into right and left reeesses and extends 
between the liver and the anterior abdominal wall. 
Beeanse of its loeation and attaehments, it would 
serve to stop the spread of such an abseess from one 
side to the other. The loeation of the other answer 
ehoiees makes them insnffieient in limiting the spread 
of an abseess. The round ligament of the liver is the 
obliterated remains of the nmbilieal vein and lies in 
the free margin of the faleiform ligament aseending 
from the umbilicus to the inferior snrfaee of the liver. 
The eoronary ligament eneloses the bare area of the 
liver and forms the triangnlar ligaments. The hepato- 
dnodenal and hepatogastrie ligaments attaeh the liver 
to the duodenum and stomaeh, respeetively. Together 
they form the lesser omentnm. 

GAS 317; GA 141 

117 e. The kidney lies at the twelfth rib, and prob- 
lems with pain assoeiated with respiratory proeesses 
would result from the ribs being injnred. The spleen 
lies under the left side of the liver snperior to the 
kidneys, adjaeent to ribs 9 to 11. The lungs are loeated 
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eompletely within the thoraeie eavity above the level 
of the twelfth rib. The liver is loeated on the right side 
of the body and lies aronnd the level of the fifth to 
tenth ribs. The panereas is predominantly loeated in 
the middle of the body more medial to the kidneys at 
the level of the eleventh to twelfth ribs. 

GAS 355; GA 177 

118 D. A malignaney of the anal eanal would drain 
into the inguinal lymph nodes, speeifieally the super- 
fieial lymph nodes. The internal iliae lymph nodes 
reeeive drainage from the reetnm, the uterus, the 
prostate gland, and the bladder. The testes, thongh 
loeated in the serotnm, external to the abdominopel- 
vie eavities, drain into the lumbar nodes loeated on 
the anterior aspeet of the aorta. The sigmoid eolon 
drains into the inferior mesenterie lymph nodes. 

GAS 496; GA 255 

119 e. The snperior mesenterie artery arises from 
the aorta, behind the neek of the panereas, at the 
level of L1 within the abdominal eavity, and tra- 
verses infehorly aeross the antehor snrfaee of the 
third part of the duodenum. As it erosses the unci- 
nate proeess of the panereas and duodenum, this 
artery could readily be affeeted by a tumor in the 
immediate area. The eommon bile duct and the por- 
tal vein eonrse anteriorly from the head of the pan- 
ereas and therefore are assoeiated with the first part 
of the duodenum. The gastroduodenal artery sup- 
plies the duodenum, the head of the panereas, and 
the greater curvature of the stomaeh and is a braneh 
of the eommon hepatie artery. This artery does not 
eross the third part of the duodenum. The posterior 
superior pancreaticoduodenal eonrses posteriorly 
over the head of the panereas and snpplies both the 
head of the panereas and the seeond portion of 
the duodenum. It is therefore more assoeiated with 
the seeond part of the duodenum. 

GAS 300; GA 153 

120 D. Vascular structures situated immediately 
medial to the ureter are often snbjeet to ligation dur- 
ing snrgieal proeednres. The nreter is erossed by the 
nterine artery an ineh or so lateral to the cervix and 
must be identified and avoided, in ligating the uter- 
ine vessels. The middle reetal artery arises from the 
internal iliae artery and passes dorsal to the uterus 
and the rectum. The superior vesieal artery arises 
from the umbilical artery anteriorly in the pelvis. 
The internal pndendal vein enters the pelvis throngh 
the greater seiatie foramen and terminates in the 
internal iliae vein, laterally at the pelvie wall. The 
gonadal vein in the female passes to the ovary by 


way of the infundibulopelvic ligament, near the pel- 
vie brim. 

GAS 365; GA 234 

121 B. Pain in the umbilical region ean be indiea- 
tive of referred pain from the large intestine. Gall- 
stones ean nleerate through the wall of the fundus of 
the gallbladder and into the transverse eolon, or 
throngh the wall of the body of the gallbladder into 
the duodenum. The stone would then most likely be 
entrapped at the ileoeeeal jnnetion, possibly leading 
to an intestinal obstrnetion. This could lead prediet- 
ably to the pain, eramping, and vomiting experienced 
by the patient. The radiographie resnlts snggest that 
the biliary trees are elear [indieated by the presenee 
of air] and rule out the eommon bile duct or hepatie 
duct as potential sites of gallstone obstruction. Be- 
cause the gallstones would pass thereafter through 
the duodenum, this would not be the site of bloekage. 
Beeanse the gallstones could pass freely through the 
intestine as far distally as the ileoeeeal jnnetion, it 
would be unlikely that they would accumulate in the 
jejunum. 

GAS 322; GA 154 

122 A. The interseetion of the right linea semiluna- 
ris with the ninth eostal eartilage in the right upper 
quadrant is assoeiated typieally with the point of eon- 
taet of the gallbladder fundus with the anterior ab- 
dominal walL The anatomie quadrants provide a 
useful tool for understanding the loeation of varions 
anatomie structures and viseera loeated within the 
body. The linea semilunaris runs parallel with the 
lateral border of the rectus sheath and is a prominent 
landmark for snrfaee anatomy. The upper right quad- 
rant is the eorreet anatomie region for the loeation of 
the gallbladder as mentioned earlier; however, this 
ehoiee is too general and would not be the best an- 
swer ehoiee. Similarly, the interseetion of the right 
semilnnaris with the right intertubercular plane is 
sitnated in the upper right quadrant; however, this is 
not the most preeise loeation of the gallbladder. The 
epigastrie region is loeated snperior to the nmbilieal 
region. The eontents of the epigastrie region are the 
left portion of the liver and a portion of the stomaeh. 
The right hypoehondriae region, the anatomie region 
sitnated to the right of the epigastrie region, is loeated 
snperior and lateral to the gallbladder and would thus 
not be the appropriate answer ehoiee. 

GAS 388; GA 125 

123 B. Veins of the body wall and veins of the 
retroperitoneal intestinal organs are intereonneeted 
by extensive, thin-walled, anastomosing vessels. 
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These veins tend to leak watery flnid in portal hy- 
pertension. Aseites is the aeenmnlation of such fluid 
in the peritoneal eavity from these eollateral veins. 
Aseites ean occur within the veins of the body wall 
or veins of the retroperitoneal organs. An anastomo- 
sis between the epigastrie veins and the paranmbili- 
eal veins would lead to possible contribution to ea- 
put medusae but would not likely resnlt in signifieant 
aseites. Esophageal variees are due to expansion of 
submucosal esophageal veins from portal hyperten- 
sion, resnlting from anastomoses between the left 
gastrie vein and the esophageal veins. These anas- 
tomoses would produce vahees, perhaps with pro- 
fuse bleeding, rather than aseites. Fnrther, aseites 
occur within the pehtoneal eavity. Snperior reetal, 
left gasthe, and the middle reetal veins all eonthb- 
ute to the portal-systemie anastomoses, but these 
anastomoses form vahees or hemorrhoids, not 
aseites. The portal vein would not lead to aseites 
beeanse it is not involved direetly with any eaval 
anastomoses. 

GAS 339, 392; GA 172 

124 E. The transversns abdominis aponenrosis and 
transversalis faseia form a signifieant portion of the 
posterior wall of the ingninal eanal and the lower part 
of the ingninal triangle (of Hesselbaeh]. Gradnal 
weakness or attrition of tissnes in the posterior wall 
provides the likelihood of egress of a direet ingninal 
hernia. A patent proeessns vaginalis at the deep ingui- 
nal ring, or expansion of the deep ingninal ring, with 
stretehing of the transversalis faseia there, ean eon- 
tribnte to the formation of indireet ingninal hernias. 
Weakness of the transversalis faseia by itself is not a 
key featnre of ingninal herniation, nor is weakness of 
the peritonenm, or defeets in the aponenroses of the 
external or internal oblique muscles. 

GAS 290-291; GA 140 

125 e. The rectouterine pouch [of Douglas) is the 
lowest reeess of the female abdominopelvie eavity 
when the woman is standing or sitting npright. Any 
fluid accumulation in this eavity will settle in the ree- 
tonterine pouch due to it being the most dependent or 
inferior spaee. The snbphrenie spaee would likely not 
eolleet fluid because of its loeation in the snperior 
abdominal eavity, which does not tend to eolleet fluid 
from the pelvis. The hepatorenal pouch [of Morison) 
is loeated in the right posterosnperior aspeet of the 
abdominal eavity, far from the pelvie eavity. The 
vesieonterine spaee is a reeess that is similarly loeated 
in the lower portion of the abdomen between the uri- 
nary bladder and uterus, but it is slightly superior to 
the pouch of Douglas and separated from it and the 


pathway of the leaking fluid by the broad ligament of 
the uterus. The broad ligament tends to prevent the 
eolleetion of flnids in the vesieonterine pouch. 

GAS 460; GA 210 

126 D. The dorsal root ganglia eontain all eell bod- 
ies of sensory nenrons from the body wall and limbs. 
Afferent fibers from the appendix travel in T8 to TIO. 
The sympathetie ehain eontains postganglionie sym- 
pathetie eell bodies that are targeted to smooth mus- 
ele and glands of the viseera and heart mnsele. The 
greater splanehnie nerve [T5 to T9) earries pregangli- 
onie sympathetie axons to the eeliae ganglion, which 
is formed by postganglionie sympathetie nenrons. 
The lateral horn of the spinal eord is found in levels 
T1 to L2 and eontains preganglionie sympathetie eell 
bodies. 

GAS 302; GA 191 

127 A. The preganglionie sympathetie fibers rnnning 
to the adrenal gland would be cut during adrenalee- 
tomy for they synapse on eateeholamine-seereting eells 
within the adrenal mednlla. IJnlike the normal route of 
sympathetie innervation, which is to first synapse in a 
sympathetie ganglion and then send postganglionie 
fibers to the target tissne, the ehromaffin eells of the 
adrenal gland are innervated direetly by preganglionie 
sympathetie fibers. This is beeanse the ehromaffin eells 
are embryologieally postganglionie nenrons that mi- 
grate to the mednlla and nndergo differentiation. The 
adrenal gland reeeives no other reeognized types of in- 
nervation; therefore, the remaining answer ehoiees are 
all ineorreet. 

GAS 374; GA 194 

128 D. The left eommon iliae vein lies posterior to 
the right eommon iliae artery. Gompression of the 
vein in this loeation is a frequent cause of deep ve- 
nous thrombosis of the left lower limb; that is, the 
venous drainage of the lower limb is obstrneted. This 
ean cause extreme pain, together with isehemia of the 
limb that, in some nntreated eases, ean lead to ampu- 
tation of the limb or death. The inferior vena eava 
would not be eompressed, for it has branehed supe- 
rior to the loeation of the tumor. The renal veins 
would not be eompromised beeanse these veins ex- 
tend from the kidneys to the inferior vena eava quite 
far above the bloekage. The testicuiar veins pass lat- 
eral to the area of obstrnetion, with the right gonadal 
vein passing snperiorly to join the inferior vena eava, 
and the left gonadal vein terminating in the left renal 
vein. The right eommon iliae vein passes freely about 
the pelvie brim after taking origin from the inferior 
vena eava and would not be snbjeeted to eompression 
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by the right eommon iliae artery. The snbeostal nerve 
exits the spinal eord at the level of T12 and rnns into 
the abdominal eavity behind the diaphragm on top of 
the quadratus lumborum. 

GAS 264; GA 180 

129 D. Preganglionie and postganglionie sympa- 
theties, preganglionie parasympathetie, and viseeral 
afferent fibers are present within the eeliae gan- 
glion. The eell bodies of postganglionie sympathetie 
fibers are eontained within the eeliae ganglion and 
their axons pass to upper abdominal organs. Pre- 
ganglionie parasympathetie nerves also run throngh 
the ganglion but do not synapse within the gan- 
glion; therefore, there are no postganglionie para- 
sympathetie nerves in the ganglion. The pregangli- 
onie parasympathetie fibers are extensions from the 
right vagal trunk and run within the preaortie 
plexus. No somatie motor fibers are present within 
this ganglion. Rnnning throngh all of the abdominal 
ganglia are also viseeral afferent fibers passing su- 
periorly to reaeh the spinal eord at spinal nerve 
levels T5 to L2. Answer B is ineorreet beeanse there 
are no postganglionie parasympathetie fibers run- 
ning within the ganglion or the eeliae plexus. Post- 
ganglionie parasympathetie nerves arise from termi- 
nal ganglia loeated upon, or within the wall of, 
target organs. Answers C and E are ineorreet be- 
cause they do not inelnde postganglionie sympa- 
thetie eell bodies and their axons, which also run 
though the eeliae ganglion. 

GAS 342; GA 191 

130 e. The nreter is innervated by sympathetie 
and parasympathetie fibers in the nreterie plexus. 
General viseeral afferent fibers in the nreterie plexus 
follow sympathetie fibers from spinal eord levels 
Tll to L2; therefore, pain from these fibers will be 
referred to nerves at these levels. The iliohypogas- 
trie nerve reeeives fibers from T12 and L1 and in- 
nervates the skin over the pubic symphysis. The il- 
ioinguinal nerve reeeives fibers from L1 and 
innervates the skin from the iliae erest to the upper 
portions of the labia. The snbeostal nerve inner- 
vates skin at the T12 dermatome level. The lateral 
cutaneous braneh of the iliohypogastrie nerve eon- 
tains fibers from T12-L1 and snpplies the anterior 
snperior glnteal skin. The lateral femoral cutaneous 
nerve eontains fibers from L2 and L3 spinal eord 
levels and innervates the skin over the lateral thigh. 
The obtnrator nerve eontains fibers from L2 to L4 
spinal eord levels and innervates the major adduc- 
tors of the thigh. 

GAS 279; GA 53, 134, 186, 283 


131 e. Perforation of a posterior dnodenal ulcer 
most eommonly damages the posterior snperior pan- 
ereatieodnodenal artery. This artery branehes from 
the inferior aspeet of the gastrodnodenal artery. The 
snperior mesenterie artery does not lie direetly be- 
neath the duodenum and is not likely to be damaged. 
The posterior inferior panereatieodnodenal artery 
branehes from the snperior mesenterie artery and lies 
too far inferior to be damaged. The right gastrie artery 
branehes from the proper hepatie artery and runs 
along the pylorie portion of the lesser curvature of the 
stomaeh. 

GAS 331; GA 150, 163 

132 E. A perforating ulcer in the anterior wall of 
the duodenum is likely to cause peritonitis. The duo- 
denum is eovered anteriorly by a layer of peritonenm. 
The gastrodnodenal and posterior snperior panereati- 
eodnodenal arteries lie posterior to the duodenum 
and are not likely to be damaged. The posterior infe- 
rior panereatieodnodenal artery is a braneh of the 
snperior mesenterie artery and neither of these arter- 
ies is likely to be damaged beeanse they lie inferior to 
the duodenum. Perforating ulcers pieree the duode- 
num or stomaeh anteriorly; penetrating ulcers pieree 
the duodenum or stomaeh posteriorly. 

GAS 303; GA 210 

133 D. The suspensory ligament of the duodenum 
[ligament of Treitz) originates from the right crus of 
the diaphragm and is attaehed to the fourth part of 
the duodenum at the duodenojejunal jnnetion. This 
ligament is eommonly used as a palpable landmark 
dnring abdominal snrgeries. The snperior and inferior 
mesenterie arteries and the vasa reeta are highly vari- 
able and eannot be used as reliable landmarks. Ladd 
bands eonneet the cecum to the abdominal wali and 
ean obstrnet the duodenum in eases of malrotation of 
the intestine. These bands ean be snrgieaily divided to 
treat malrotation of the intestine, but Ladd bands are 
not used as a eommon landmark. 

GAS 301; GA 153 

134 E. Failnre of fusion of the plenroperitoneal 
folds ean cause herniation of abdominal eontents into 
the thorax (eongenital diaphragmatie hernia), most 
eommonly on the left side. This defeet ean impair 
lung fnnetion, eansing respiratory distress and eyano- 
sis. The absenee of the plenroperieardial fold would 
cause communication between the perieardial sae and 
the plenral eavity of the lung and would not lead to 
the symptoms deseribed. The musculature of the dia- 
phragm is derived from the third to fifth eervieal 
myotomes. Absenee of musculature in one half of the 
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diaphragm [eventration of the diaphragm) would 
cause paradoxical respiration. The downward migra- 
tion of the diaphragm is due to the elongation of the 
posterior body wall and is not likely to lead to this 
patient’s eondition. Failnre of the septum transversum 
to develop would cause an absenee of the eentral 
tendon of the diaphragm and is not normally assoei- 
ated with eongenital diaphragmatie hernia. 

GAS 354; GA 67 

135 e. Both Morgagni and Boehdalek hernias are 
due to defeets in the plenroperitoneal membrane. 
Morgagni hernia is normally found retrosternally just 
lateral to the xiphoid proeess and, if severe, ean cause 
respiratory distress. More eommonly, it is pereeived 
as a sharp, epigastrie pain that ean be eonfnsed with 
several other maladies. In this ease, the barinm test 
rules out esophageal problems; the HIDA sean injee- 
tion to study the gallbladder and biliary apparatns is 
negative also. Boehdalek hernia ean cause similar 
symptoms but is due to a posterolateral herniation 
and wouId not be near the xiphoid proeess. A eon- 
genital hiatal hernia occurs when part of the stomaeh 
herniates into the thoraeie eavity and ean be eansed 
by a shortened esophagns. This type of hernia would 
not present between the xiphoid proeess and eostal 
margin. 

GAS 354; GA 67 

136 A. The ileum ean beeome isehemie when ar- 
terial snpply from the snperior mesenterie artery is 
eompromised. The snperior mesenterie artery arises 
from the aorta posterior to the neek of the panereas. 
It deseends aeross the third part of the duodenum 
and enters the root of the mesentery behind the 
transverse eolon. This artery gives origin to the fol- 
lowing branehes: inferior panereatieodnodenal ar- 
tery, middle eolie artery, ileoeolie artery, right eolie 
artery, and intestinal arteries. The ileoeolie artery 
deseends behind the peritonenm toward the right 
and ends by dividing into the aseending eolie artery, 
anterior and posterior eeeal arteries, the appendien- 
lar artery, and ileal branehes. The ileum is supplied 
by the ileal branehes, which do not have any anas- 
tomoses with another major source vessel. The 
transverse eolon is snpplied by the marginal artery, 
which possesses anastomoses of the right eolie ar- 
tery arising from the snperior mesenterie artery, and 
the left eolie artery arising from the inferior mesen- 
terie artery. The spleen, stomaeh, and duodenum are 
all supplied by branehes of the eeliae trunk, which 
arise from the abdominal aorta just below the aortie 
hiatus of the diaphragm. 

GAS 302; GA 154 


137 A. The portal vein is eompressed in its pas- 
sage throngh the hepatodnodenal ligament, the an- 
terior border of the omental (epiploie) foramen [of 
Winslow]. The veins of Retzins are loeated along 
the sides of the abdominal walls and eommnnieate 
between tribntaries of retroperitoneal parts of the 
gastrointestinal traet and veins of the body wall. In 
portal hypertension the portal blood eannot pass 
freely throngh the liver, and the portaTeaval tribu- 
taries and their anastomoses beeome dilated. The 
inferior epigastrie veins anastomose with the para- 
nmbilieal veins, which is the first braneh off the 
hepatie portal vein. These would be the first af- 
feeted in portal hypertension. The inferior vena 
eava is the main route of blood return to the right 
atrinm and is posterior to the omental [epiploie] 
foramen [of Winslow]; it would not likely be eom- 
pressed due to herniation throngh the foramen. 
Gompression of the proper hepatie artery in the 
hepatodnodenal ligament would not resnlt in dila- 
tion of veins of Retzins but could eoneeivably di- 
minish blood supply to the gallbladder and liver. 
Gommon bile duct eompression would result in 
janndiee and inereased serum bilirubin. The eystie 
duct joins with the hepatie duct to form the eom- 
mon bile duct. Gompression of this would lead to an 
inflamed gallbladder [eholeeystitis]. 

GAS 337-339; GA 172 

138 e. A dermatome is an area of skin that is sup- 
plied by a single spinal nerve. The deseending eolon 
reeeives its viseeral sensory snpply for pain from spinal 
segments L1 and L2. Injnry to the deseending eolon 
ean cause referral of pain to the eorresponding derma- 
tomes. Spinal segments T6 to TIO snpply upper ab- 
dominal organs, inelnding the panereas and the duode- 
num. L1 to L4 supply the rectum, bladder, and uterus. 
T6 to L2 supply portions of all abdominal viseera. 

GAS 389; GA 191 

139 E. A gallstone ileus occurs when a gallstone 
[eholelith] nleerates throngh the wall of the body of the 
gallbladder and into the duodenum. In this ease, gall- 
stones beeame lodged in the ileoeeeal region. Obstrne- 
tion in the ileoeeeal jnnetion ean prodnee pain that 
mimies appendieitis. However, bowel sounds will be 
exaggerated above the obstrnetion and absent distal to 
the obstrnetion. This obstrnetion would require surgi- 
eal eorreetion. The hepatopanereatie ampnlla [of Vater] 
is the loeation where the panereatie and bile ducts join 
before entering the duodenum. An obstrnetion here 
would cause jaundice, and radiating pain would be 
loealized into the right upper quadrant, with referred 
pain to the seapnla. The dnodenal eap, or bulb, is 
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proximal to the entranee of the eommon bile dnet, and 
any obstrnetion would be distal to this point. The il- 
eum is not a likely site for gallstone obstrnetion. The 
pylorie sphineter surrounds the pylorie orifiee and eon- 
trols the rate of emptying of the stomaeh eontents into 
the duodenum. This loeation is proximal to the en- 
tranee of gallbladder eontents into the small intestine. 
GAS 303, 308-309; GA 158 

140 A. The upper and intermediate portions of the 
esophagns reeeive blood supply from three branehes 
of the aorta: the inferior thyroid, bronehial, and 
esophageal arteries; the lower portion of the esopha- 
gus is supplied by the inferior phrenie and left gastrie 
arteries. The lowest part of the esophagns, below the 
diaphragm, is snpplied by the left gastrie artery. Per- 
foration to this area could easily injure this artery. The 
bronehial artery snpplies a small seetion of the esoph- 
agus inferior to the level of the earina (T4]. The tho- 
raeie intereostal arteries supply intereostal spaees and 
do not eontribnte to esophageal arterial snpply. The 
right gastrie arises from the eommon hepatie artery 
and snpplies the pylorie part of the lesser curvature of 
the stomaeh. The inferior phrenie snpplies the portion 
of the esophagns just superior to the diaphragm. 

GAS 329, 330; GA 150 

141 B. Kerh sign is a elinieal indieation of a ruptured 
spleen and is eharaeterized by intense radiating pain to 
the top of the left shonlder. Mittelsehmerz ean occur in 
the middle of a woman’s menstrnal eyele when the 
graafian folliele niptnres and the ovum is released from 
the ovary. Rovsing sign is a elinieal indieator of gallblad- 
der inflammation and pain referred to the right shoul- 
der, also owing to diaphragmatie irritation. The ilio- 
psoas muscle has elinieally important relations to the 
kidneys, nreters, cecum, appendix, sigmoid eolon, pan- 
ereas, Inmbar lymph nodes, and nerves to the posterior 
abdominal wall. If any of these stmetnres is diseased, a 
positive psoas sign will be observed. The obtnrator sign 
may cause painful spasms of the adductor muscles of 
the thigh and sensory defieits in the medial thigh. 

GAS 326; GA 191 

142 B. The most eommon variation in hepatie ar- 
tery supply to the right lobe of the liver is the right 
hepatie artery originating from the snperior mesen- 
terie artery, in approximately 18% of eases. 

GAS 331; GA 147, 169 

143 B. The gallbladder eonsists of a fundus, body, 
and neek. The fundus is the rounded, blind end that 
eomes in eontaet with the transverse eolon. The body is 
the major part and rests on the upper part of the duo- 


denum and transverse eolon. The neek is the narrowest 
part and gives rise to the eystie duct. This duct eontains 
the spiral valve (of Heister], which is a rednndant mu- 
eosal fold that maintains pateney of the duct. This is not 
aetnally a valve and does not determine the direetion of 
flow of bile. This could potentially be a point of eon- 
strietion that could present diffienlty with insertion of a 
eatheter. The eystie duct eomes into eontaet only with 
the eystie artery and is not partienlarly tortuous. The 
hepatoduodenal ligament is the thiekened free edge of 
the lesser omentnm, and it eondnets the portal triad 
(portal vein, hepatie artery, and bile duct] and eneloses 
structures that pass through the porta hepatis. This liga- 
ment is nnlikely to eompress the eystie duct. Though 
the eystie duct is in elose relation to the portal vein and 
the hepatie artery, the most likely cause of difficulty 
would be potential eonstrietion by the spiral valve. 

GAS 322; GA 168 

144 B. The ducts of Luschka are aeeessory biliary 
ducts that are not present in all individnals. Dnring a 
eholeeysteetomy the eystie duct and eystie artery are 
ligated and the gallbladder is removed, using sharp 
disseetion to separate the gallbladder from the liver. 
Rontinely, the right hepatie duct and left hepatie duct 
are not eneonntered direetly. If the snrgeon was un- 
aware that ducts of Luschka were present in the pa- 
tient, they would not have been ligated or elipped and 
their leakage would result in bile peritonitis. The eom- 
mon bile duct and hepatie ducts are left intaet during 
the snrgery and shonld not leak. The eystie duct is 
ligated during the snrgery and with proper ligation 
would not prodnee bile peritonitis. 

GAS 317-319; GA 167 

145 e. Viseeral afferents are nerve fibers that trans- 
mit the sensation of viseeral pain. The target of the 
nenreetomy would be to eradieate viseeral pain. One 
would not want to interfere with sympathetie and 
parasympathetie nerves, as these provide motor in- 
nervation to viseera. 

GAS 374; GA 192 

146 B. Adynamie ileus is essentially paralysis of the 
bowel. It ean result from many causes, including kid- 
ney stone, spinal injnry, peritonitis, ete. Typieally, 
bowel obstrnetion is eharaeterized initially by in- 
ereased borborygmi (bowel sounds]. Meehanieal ob- 
strnetion ean be caused by bloekage within the bowel 
or eompression of the bowel from an external sonree. 
inereased borborygmi usually follow such obstruc- 
tions immediately. As the bowel mnsele tires, how- 
ever, bowel sounds ean beeome redneed or absent. 
Althongh this patient might have peritonitis, with an 
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abdomen tender to palpation, the data simply indi- 
eate generalized abdominal pain. Grampy pain has 
not been noted. 

GAS 296; GA 154 

147 A. Blood snpply from the inferior panereatieo- 
dnodenal artery via the snperior mesenterie artery 
ean provide eollateral blood snpply to the head of the 
panereas and the first part of the dnodennm in sitna- 
tions when the eeliae trnnk is oeelnded. Such anasto- 
moses occur between the snperior panereatieodnode- 
nal branehes of the gastrodnodenal artery [a derivative 
of the eommon hepatie braneh of the eeliae trunk] 
and the inferior panereatieodnodenal. The left gastrie 
artery and hepatie artery are derivatives of the eeliae 
tmnk and do not anastomose with the snperior mes- 
enterie. The eystie artery and the gastrodnodenal ar- 
tery are derivatives of the eommon hepatie from the 
eeliae trnnk. They would not typieally provide an 
anastomosis between the eeliae tmnk and snperior 
mesenterie artery (unless there is an aberrant right 
hepatie braneh from the snperior mesenterie artery). 
The right eolie artery and left eolie artery anastomose 
via the marginal artery of the eolon, but this provides 
eollateral supply of the inferior mesenterie artery. The 
right and left gastroomental arteries anastomose and 
provide eollateral supply to the greater curvature of 
the stomaeh but are derived from the eeliae trunk and 
thus do not provide communication between the ee- 
liae tmnk and snperior mesenterie artery. 

GAS 331; GA 150 

148 B. The ineision and tissue separation at McBur- 
ney’s point to reaeh the appendix will usually en- 
eonnter the aponenrosis of the external abdominal 
oblique muscle, internal oblique muscle, transversus 
abdominis muscle, transversalis faseia, and perito- 
neum. Muscle fibers of the internal oblique and trans- 
versns ean be separated blnntly, without cutting 
them. The appendix is loeated intraperitoneally within 
the abdomen, thus it is eovered with viseeral perito- 
neum. The transversalis faseia separates the internal 
snrfaee of the transversns abdominis from the parietal 
peritonenm. Thus, five layers must be penetrated to 
aeeess the inflamed appendix. 

GAS 279; GA 131 

149 D. Ileal (Meekel) diverticulum, which is an 
outpouching of the distal ileum, is twice as prevalent 
in males as in females. The diverticulum is elinieally 
important beeanse nleeration of the diverticulum with 
pain, bleeding, perforation, and obstmetion is a eom- 
plieation that may require emergent snrgery. Signs 
and symptoms frequently mimie appendieitis or pep- 


tie ulcer. Internal hemorrhoids are thrombosed tribu- 
taries of the middle reetal vein, which ean prolapse 
into the anal eanal. External hemorrhoids are throm- 
boses in the veins of the external reetal venous 
plexus. Diverticulosis is ordinarily an outpouching of 
the wall of the large intestine. This primarily affeets 
the aged and does not cause bleeding in most eases. 
Borborygmi are sonnds ereated by gas and intestinal 
eontents as they pass throngh the gastrointestinal 
traet. 

GAS 306; GA 131 

150 D. Fig. 3-2 is a CT sean that reveals an aortie 
anenrysm with hemorrhage. If the man stands in an 
ereet position, the blood will be deteeted in the reeto- 
vesieal spaee, which is a peritoneal reeess between 
the bladder and the reetnm in males. The snbphrenie 
spaee is a peritoneal pouch between the diaphragm 
and the anterior and snperior part of the liver. The 
hepatorenal spaee (pouch of Morison) is a deep peri- 
toneal poeket between the posterior snrfaee of the 
liver and the right kidney and snprarenal gland. The 
reetonterine spaee (pouch of Douglas) is a sae in fe- 
males formed by a peritoneal-lined reeess between 
the reetnm and uterus. Although this is a logieal an- 
swer ehoiee, the reetonterine spaee is found only in 
women. The snbhepatie spaee is between the liver 
and the transverse eolon. 

GAS 458; GA 208 

151 B. Paranmbilieal pain progressing into the right 
iliae fossa is a sign of appendieitis. The CT sean is one 
of an inflamed appendix. The structures in the sean 
that lie to the right of the vertebral body are part of 
the psoas muscle. Transverse seetion of this mnsele 
signifies that it is a cut from the lumbar region. 

GAS 388; GA 158 

152 e. The arrows in the CT sean point to the de- 
seending eolon. Therefore, the left eolie artery, which 
snpplies the deseending eolon, is the one most likely 
oeelnded in the CT sean. The middle eolie, right eolie, 
and ileoeolie artery supply the aseending eolon, and 
the marginal artery provides an anastomosis between 
branehes of the snperior mesenterie artery and infe- 
rior mesenterie artery. 

GAS 336; GA 147, 160 

153 B. The snperfieial ingninal lymph nodes are 
the first drainage site for snperfieial perineal struc- 
tures like the skin of the perianal region, prepnee of 
penis, serotnm, and anal eanal inferior to the peeti- 
nate line. The snperfieial ingninal nodes also drain 
structures of the inferolateral quadrant of the trunk. 
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including the anterior abdominal wall inferior to the 
umbilicus, gluteal region, and the lower limb. The 
deep ingninai lymph nodes drain the glans of the pe- 
nis and the distal spongy nrethra and reeeive drainage 
from the snperfieial ingninal lymph nodes. The eom- 
mon iliae nodes drain the external and internal iliae 
lymph nodes. The internal iliae lymph nodes drain 
inferior pelvie stmetnres and deep perineal stmetnres 
and reeeive drainage from the saeral nodes. The para- 
aortie nodes are the final drainage site for all the 
above lymph nodes before they drain to the thoraeie 
duct by way of the lumbar lymph tmnks. 

GAS 372-375; GA 345 

154 B. The white arrows in the CT sean in Fig. 3-6 
point to the stomaeh. The spleen would not be in this 
CT sliee beeanse it is loeated more snperiorly in the 
body than this seetion. Also, note that the psoas 
mnseles are seen lying on the sides of the vertebral 
body, meaning that the seetion is in the Inmbar region 
of the body. The duodenum is the stmetme loeated to 
the right of the stomaeh in the sean and is posterolat- 
eral to the aorta. 

GAS 294; GA 148 

155 A. Ganeerons eells in the stomaeh would metas- 
tasize first to the eeliae nodes. The splenie nodes are 
loeated along the splenie artery and are related to drain- 
age from the panereas; therefore, they will not be the 
first to reeeive metastatie eells from a stomaeh eaneer. 
The snprapanereatie nodes would be assoeiated with 
panereatie eareinoma. The right gastrie lymph nodes 
may reeeive metastatie eells but would not be the first 
to reeeive this lymph beeanse they are loeated along the 
lesser curvature of the stomaeh. The eisterna ehyli, the 
proximal expanded portion of the thoraeie duct, re- 
eeives lymph drainage from the entire abdomen; there- 
fore, it would not be first to reeeive eaneerons eells. 
GAS 341; GA 188, 254-255 

156 e. Beeanse physieal and laboratory tests show 
a normal, healthy woman, the anomaly of the radio- 
graph would be expected to be benign. RiedeTs lobe 
is a normal variation of the liver, often an inferior 
extension of the right lobe of the liver, lateral to the 
gallbladder that extends about 4 or 5 em below the rib 
eage. Gareinomas would present with abnormal labo- 
ratory examinations, and eholeeystitis would present 
with an abnormal physieal examination, as when the 
gallbladder is inflamed. 

GAS 316-317; GA 142-143, 162 

157 B. A Spigelian hernia oeenrs along the semiln- 
nar line below the nmbilieal region and ean protrnde 


throngh the skin. A Riehter hernia is a hernia that 
presents as a strangnlated segment of part of the wall 
of an intestinal loop throngh any hernial opening. A 
paranmbilieal hernia occurs at the level of the umbi- 
licus, near the midline. An ineisional hernia oeenrs 
with dehiseenee (breakdown and reopening] of an 
operative ineision after snrgery. A ventral hernia is a 
type of ineisional hernia loeated on the ventral sur- 
faee of the abdomen, oeenrring only after snrgery. 
GAS 276; GA 126 

158 A. Gongenital ingninal hernias occur when a 
large pateney of the proeessns vaginalis remains so 
that a loop of intestine herniates into the ingninal 
eanal. A eongenital hydroeele is also caused by a pat- 
ent segment of a proeessns vaginalis filled with fluid, 
but it does not cause an indireet hernia. Eetopie testes 
occur when the gubernaculum does not migrate eor- 
reetly during development and the testis does not 
reaeh the serotnm, but this does not cause a hernia. 
Epispadias oeenrs when the external nrethral orifiee 
opens onto the dorsal snrfaee of the penis and is gen- 
erally assoeiated with exstrophy of the bladder. A 
rupture, or tear, of the transversalis faseia would not 
cause the intestines to herniate throngh the deep in- 
gninal ring and therefore would not cause an indireet 
ingninal hernia. 

GAS 260; GA 255 

159 A. Failnre of relaxation of the lower esophageal 
sphineter (also known as the eardiae sphineter] eanses 
an accumulation of food in the esophagns. Aehalasia is 
the failnre of motility of food throngh the esophagns 
into the stomaeh. A eonstrieted lower esophageal 
sphineter is the cause of these eonditions. Dyspepsia is 
ehronie pain or diseomfort in the upper abdomen. This 
usually aeeompanies problems with digestion and is 
not assoeiated with diffienlty swallowing. Gastritis is 
inflammation of the mneosal lining of the stomaeh and 
would also not eontribnte to dysphagia. Gastroparesis 
is defined as delayed stomaeh emptying due to stom- 
aeh paralysis, which would reveal ehyme overloading 
in the stomaeh and esophagns (aehalasia involves only 
the esophagns]. Peptie ulcers mostly result in pain in 
the stomaeh, more eommonly the duodenum, due to 
erosion of the mneosal lining. 

GAS 297-298; GA 148 

160 D. Meekel diverticulum is an embryologie rem- 
nant of the vitelline duct in the embryo loeated on the 
distal ileum and proximal to the cecum. If this diver- 
ticulum beeomes infeeted, it prodnees pain in the 
nmbilieal region of the abdomen, in addition to pos- 
sible bleeding. A ruptured appendix usually presents 


106 


\ 

ABDOMEN 


with pain in the lower right quadrant of the abdomen, 
when the infeetive proeesses eome in eontaet with 
adjaeent parietal peritonenm. A volvulus is eharaeter- 
ized by a twisted bowel, which causes obstmetion of 
the bolus and/or isehemia as the blood supply is oe- 
cluded. Diverticulosis is a eondition that causes out- 
pouchings of the wall of the gut tube, usually found 
in the sigmoid eolon. Pain from this eondition would 
usually present in the lower left quadrant. Borbo- 
rygmi are sounds produced from gas and other eon- 
tents moving throngh the bowels. This would not 
cause pain in one speeifie area beeanse peristaltie 
aetivity moves the length of the GI traet. 

GAS 306; GA 131 

161 e. Pain from the gallbladder is sent to the spi- 
nal eord by viseeral afferents and also is mediated 
(referred) by nerve fibers that provide pain sensation 
to the seapnla. Open eholeeysteetomy would cause a 
risk to the T7 and T8 spinal nerves due to their elose 
proximity to the gallbladder. These nerves are loeated 
below the assoeiated rib and along the same horizon- 
tal plane as the gallbladder. T5 and T6 nerves are lo- 
eated snperior to an ineision and thus are not affeeted. 
For the same reason, nerves from T6 to T8 would not 
be the right ehoiee due to T6 not being at risk dnring 
this proeedme. Nerves from T9 to L1 are loeated infe- 
rior to the ineision dnring this proeednre. T5 to T9 is 
a broad range answer that inelndes many nerves that 
would not be affeeted by the ineision. 

GAS 279; GA 135 

162 A. The proeessns vaginalis is formed as the 
parietal peritonenm layer of the abdominal wall [in- 
gninal region) evaginates throngh the deep ingninal 
ring and eontinnes throngh the snperfieial ingninal 
ring. Normally, this evagination or outpouching is 
obliterated dnring development. A eyst ean develop in 
a segment of the proeessns (which is also referred to 
as the eanal of Nuck) if this processus is not obliter- 
ated. Gongenital hydroeele would present at the base 
of the eanal; in this ease, the swelling would be in the 
labium majus. An eetopie uterus would present as a 
mass in the pelvis and not the ingninal region. A 
femoral hernia would be palpated below the inguinal 
ligament (usually) just medial to the femoral triangle. 
A defeet of the transversalis faseia could result in in- 
flammation in a speeifie area but would not be lo- 
eated along the ingninal ligament beeanse this faseial 
layer is loeated deep to the ingninal ligament. 

GAS 260; GA 255 

163 e. The most likely plaee that a panereatie pseu- 
doeyst will be formed is in the floor of the omental 


bursa, deep to the stomaeh. The omental bursa is a 
potential spaee behind the stomaeh and direetly ante- 
rior to the panereas. Panereatie extravasations will fill 
this spaee. The right snbhepatie spaee is the spaee in 
the peritoneal eavity between the inferior viseeral sur- 
faee of the liver and the transverse eolon. The hepa- 
torenal spaee of the snbhepatie spaee, also known as 
the pouch of Morison, is loeated between the right lobe 
of the liver and the parietal peritonenm eovering the 
snperior pole of the right kidney and snprarenal gland. 
The right snbphrenie spaee is the spaee direetly inferior 
to the diaphragm and above the diaphragmatie snrfaee 
of the liver. It is above the panereas; therefore, fluid 
from the panereas could not accumulate there. Finally, 
the greater sae is the general peritoneal eavity of the 
abdomen. The greater sae eommnnieates with the 
omental bursa (lesser sae) by way of the omental (epi- 
ploie) foramen (of Winslow). The peritoneal eavity 
eontains nothing except a very thin film of serons fluid 
that allows the organs to slip aronnd relatively freely 
against one another and on the body wall. 

GAS 295; GA 142 

164 e. The spinal eord levels eontaining the soma 
of the sensory fibers transporting the sensation of 
pain are more than likely at the level of T7 and T8. 
This is beeanse the xiphoid proeess is at these derma- 
tome levels for somatie sensations of pain, and these 
same spinal nerves reeeive viseeral afferents from the 
stomaeh. 

GAS 341; GA 192 

165 E. The aseending branehes of the left eolie 
artery are at risk during repair of a paradnodenal 
hernia beeanse the loeation of this hernia is in the 
upper left quadrant, adjaeent to the junction of the 
terminal duodenum and the jejunum. The aseending 
branehes of the left eolie artery supply the upper 
segment of the deseending eolon and the splenie 
flexure of the transverse eolon. The middle eolie ar- 
tery arises from the snperior mesenterie artery and 
snpplies the aseending eolon and the transverse eo- 
lon and anastomoses with the left eolie artery. The 
right eolie artery is a more inferior braneh of the 
snperior mesenterie artery and snpplies the proximal 
aseending eolon. The ileoeolie artery snpplies the 
ileum and large intestine in the area of the ileoeeeal 
jnnetion. Finally, the ileal arteries are the small ter- 
minal branehes of the snperior mesenterie artery 
snpplying blood to the ileum. 

GAS 336; GA 147, 160 

166 D. The liver would be the first structure to re- 
eeive these metastatie eells because they would flow 
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through the portal venous system from the panereas to 
the liver. The stomaeh would not reeeive these eells 
beeanse there is no eommnnieation between the stom- 
aeh and panereas throngh eirenlatory or ductal path- 
ways. The spleen also does not have direet eommnniea- 
tion with the panereas and would not reeeive metastases 
first. The duodenum is the site for panereatie emptying, 
but as these metastases pass through venous circulation 
they would not pass into the duodenum. The vertebral 
column would not reeeive the metastases beeanse they 
would not enter the vertebral venous plexus. 

GAS 322; GA 163 

167 B. The portal vein is the most likely structure 
to be occluded by a large tumor at the neek of the 
panereas. The panereas is drained via the splenie vein 
and empties into the portal vein. It direetly enters the 
liver throngh the portal vein. The snperior mesenterie 
vein drains the small intestines and the proximal part 
of the large intestine. The posterior snperior panere- 
atieodnodenal artery would never reeeive these me- 
tastases, nor would the greater panereatie artery. 

GAS 322; GA 167 

168 B. The Hartmann’s pouch is loeated in the gall- 
bladder at the jnnetion of the neek and the eystie 
duct. When a gallstone is loeated in this area, the 
patient will present with pain but usually no janndiee 
due to no oeelnsion of the eystie duct. A eommon bile 
duct and/or left and right hepatie duct obstruction 
would cause posthepatie jaundice due to bile ob- 
structed in the duct system. Obstruction of the pan- 
ereatie duct would cause pain in the nmbilieal region, 
not in the right upper quadrant. 

GAS 326; GA 167 

169 B. The hepatopanereatie ampnlla is also known 
as the ampnlla of Vater and is loeated at the jnnetion 
of the panereatie duct and eommon bile duct. It is the 
narrowest part of the ductal system. The eommon bile 
duct, left hepatie duct, panereatie duct, and right he- 
patie duct all have larger diameters than the ampnlla 
of Vater. 

GAS 322; GA 167 

170 E. The innermost eovering of the spermatie 
eord is the internal spermatie faseia. It originates from 
the transversalis faseia. The internal oblique muscle 
provides origin for the eremaster layer of the eord. 
The external spermatie faseia is continuous from the 
external oblique aponemosis and its faseia. The trans- 
versus abdominis aponenrosis plays no part in the 
formation of the spermatie eord. 

GAS 286-288; GA 139 


171 e. An epigastrie hernia is formed by a weak- 
ness in the interseeting fibers of the linea alba supe- 
rior to the umbilicus. In most eases, herniation of fat 
and other tissue through the defeet causes a palpable, 
but painless, mass. If a nerve braneh also passes 
throngh the defeet, it ean be assoeiated with loeal 
pain. IJmbiIieal hernias are eommon in newborn ba- 
bies and pregnant females in the third trimester of 
pregnaney. This kind of hernia usually represents a 
weakness in the wall structure at the level of the um- 
bilicus. Omphaloeeles are a more serious [but less 
eommon] defeet, representing failnre of intestines to 
retnrn to the abdominal eavity, assoeiated with laek 
of proper growth of the body wall. Spigelian hernias 
occur through the semilunar lines, lateral to the rectus 
sheath. Femoral hernias pass throngh the femoral 
eanal, deep to the ingninal ligament. 

GAS 389; GA 125 

172 D. The knife injnred the medial segment of the 
left lobe of the liver, loeated between the faleiform liga- 
ment and the gallbladder. This area of the liver is usu- 
ally supplied by the left hepatie artery. If this were the 
ease, the Pringle manenver (eompression of the hepato- 
dnodenal ligament] would slow or stop the bleeding. 
An aberrant, left hepatie braneh of the left gastrie artery 
does not pass throngh the hepatodnodenal ligament, 
however, and is therefore not eompressed in a Pringle 
manenver; thus, the bleeding is not redneed by that 
technique. The lateral segment of the left lobe is loeated 
to the left of the faleiform ligament. The eandate seg- 
ment of the liver is loeated in the inferior aspeet of the 
upper portion of the liver, well above the site of injury. 
The anterior segment of the right lobe is loeated to the 
right of the gallbladder. The right lobe reeeives its arte- 
rial snpply from the right hepatie artery. 

GAS 331; GA 164 

173 E. Interrnption of both vagus nerves would 
deprive the abdominal viseera of parasympathetie 
snpply, that is, to the level of the splenie flexure of the 
eolon. Distal to the splenie flexure, the eolon reeeives 
parasympathetie nerves. Pelvie splanehnie nerves 
snpply the deseending eolon, the nrinary bladder, and 
the ereetile tissnes of the penis. The innervation of the 
ductus deferens and ejaenlatory duct is earried by 
sympathetie nerve supply through the pelvie plex- 
uses. Parasympathetie supply to the aseending eolon 
is earried by the vagus nerves and would be lost. 

GAS 345; GA 191 

174 B. Adynamie ileus is paralysis of the bowel. 
Peristaltie aetivity eeases. Borborygmi [bowel sounds] 
are absent when this oeenrs, as in peritonitis. Radio- 
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graphs would indieate the presenee of air under the 
diaphragm. Pain in the shonlder is due to air under 
the diaphragm from the perforated anterior dnodenal 
wall; this air irritates viseeral afferent pain fibers of 
the diaphragm, earried by the right phrenie nerve to 
spinal nerve levels C3 to C5. Referral of pain to the 
shonlder oeenrs beeanse somatie sensory fibers from 
the shonlder enter the spinal eord at similar levels. A 
posterior penetrating ulcer would be assoeiated usu- 
ally with profuse bleeding, mostly from branehes of 
the gastrodnodenal artery that supply the duodenal 
bulb, the first part of the duodenum. Acute appendi- 
eitis is not assoeiated with shonlder pain and ady- 
namie ileus. A perforated appendix, however, will 
prodnee symptoms of peritonitis. 

GAS 389; GA 193 

175 A. The middle eolie artery is the prineipal sonree 
of arterial snpply to the transverse eolon. The right eolie 
artery, an infrequent braneh of the snperior mesenterie 
artery, snpplies the aseending eolon. The ileoeolie 
braneh of the snperior mesenterie artery snpplies distal 
ileum, cecum, and aseending eolon. The left eolie artery 
provides blood supply to the deseending eolon. 

GAS 333, 335; GA 147, 154, 160 

176 e. The dermatome of spinal nerve level TIO 
erosses the level of the umbilicus; that of T7 is at the 
level of the xiphoid proeess. T8 and T9 dermatomes 
lie between the two preeeding spinal nerve levels. T12 
innervates the lowest portion of the rectus abdominis 
and overlying skin with motor and sensory supply, 
respeetively. L1 distribution by iliohypogastrie and il- 
ioingninal nerves snpplies the suprapubic region, the 
pubic area, and anterior portions of the nrogenital 
region. Pain from appendieitis is most often pereeived 
at first in the perinmbilieal region, refleeting the level 
of embryologie spinal nerve snpply to the appendix. 
When the appendix swells and/or ruptures and eon- 
taets the body wall, somatie sensory fibers of the ad- 
jaeent body wall cause the apparent site of pain to 
shift to the lower right abdominal quadrant. 

GAS 280; GA 187 

177 D. Caput medusae is an end-stage eharaeteris- 
tie of liver eirrhosis. The snakelike appearanee of 
veins on the body wall resnlts from anastomoses be- 
tween tiny veins that aeeompany the ligamentnm 


teres (that is within the faleiform ligament) with veins 
of the body wall. The nmbilieal veins are expanded, 
due to portal hypertension. Esophageal variees result 
from portal-systemie anastomoses between the left 
gastrie vein and submucosal esophageal veins. Asei- 
tes is formed by fluid transudate from thin-walled and 
dilated anastomotie vessels joining retroperitoneal 
intestinal veins and veins of the body wall. Internal 
hemorrhoids resnlt from expansion of anastomoses 
between snperior reetal tribntaries to the inferior mes- 
enterie vein and middle reetal branehes of the internal 
iliae vein. Anastomoses between middle reetal veins 
and inferior reetal branehes of the internal pndendal 
vein of the perinenm resnlt in external hemorrhoids. 
GAS 316-318; GA 162 

178 A. The iliopnbie traet is a refleetive band of 
aponenrotie tissne of the origin of the transversns 
abdominis, when visnalized with the laparoseope. 
The lateral border of the ingninal triangle (of Hessel- 
baeh) is provided by the inferior epigastrie artery and 
vein. The lateral border of the femoral ring is the 
femoral vein and eonneetive tissue separating the 
vein from the femoral eanal. The part of the ingninal 
ligament that attaehes to the peetineal ligament is the 
laennar ligament (of Gimbernant). The peetineal liga- 
ment beeomes less dense and thinner as it is traeed 
laterally from the femoral artery toward the iliopeetin- 
eal portion of the ingninal ligament. 

GAS 290-291; GA 290 

179 E. Taeniae eoli are a eharaeteristie featnre of 
the eolon. Those of the cecum ean be traeed inferiorly 
to the base of the appendix, even when the appendix 
is retroeolie or retroileal in position, hidden thereby. 
The posterior eeeal artery, althongh it provides origin 
to the appendienlar artery, is very diffienlt to find 
quickly, espeeially in the presenee of malrotation and 
much adipose tissue. The other structures listed do 
not lead easily to the loeation of the appendix. 

GAS 308; GA 154, 156 
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PELVIS AND PERINEDM 



MM A 4-month-old male infant is admitted to the pe- 
diatrie elinie beeanse he was passing nrine near the 
anus rather than from the tip of the penis. Physieal 
examination reveals that the patient has perineal hypo- 
spadias. Which of the following embryologie structures 
failed to fuse? 

□ A. Labioserotal folds 

□ B. eioaeal membrane 

□ e. IJrogenital folds 

□ D. Genital tnberele 

□ E. IJrogenital membrane 

MM A 2-day-old female infant is diagnosed with tra- 
eheoesophageal fistnla. In addition, physieal examina- 
tion reveals an imperforate anus. An MRI examination 
reveals that the reetnm, vagina, and eolon are joined 
into a single ehannel. Which of the following stmetnres 
is direetly involved in this malformation? 

□ A. Labioserotal folds 

□ B. Persistent eloaea 

□ e. IJrogenital folds 

□ D. Genital tnberele 

□ E. IJrogenital membrane 



A 6-year-old boy is admitted to the hospital be- 
cause of a palpable mass loeated external to the apo- 
nenrosis of the external oblique. Radiographie exami- 
nation reveals that the mass is an eetopie testis. 


elassified as interstitial. Failnre of normal development 
of which of the following embryologie stmetnres is re- 
sponsible for eetopie testis? 

□ A. Gubernaculum 

□ B. Processus vaginalis 

□ e. Genital tnberele 

□ D. Seminiferons eords 

□ E. Labioserotal swellings 

A 2-month-old infant has epispadias and the 
bladder mneosa is exposed to the ontside. Which of the 
following is the most likely cause of this eondition? 

□ A. Failnre of the primitive streak mesoderm to 

migrate aronnd the eloaeal membrane 

□ B. Failnre of nrethral folds to fuse 

□ e. Insufficient androgen stimnlation 

□ D. Klinefelter syndrome 

□ E. Persistent allantois 



A bifid ureter or paired unilateral nreters result 
from partial or eomplete division of which of the fol- 
lowing embryologie stmetnres? 


□ A. IJreterie bud/metanephric diverticulum 

□ B. Mesonephrie duct 

□ e. Paramesonephrie duct 

□ D. Metanephrie mesoderm 

□ E. Pronephros 
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A 16-year-old woman is visiting her gyneeologist 
for her first eheeknp. On nltrasonnd examination it is 
noted that the woman has a donble nterns. Failnre of 
which of the following proeesses is responsible for the 
donble uterus? 


□ A. Fusion of the inferior parts of the parameso- 

nephrie ducts 

□ B. Fusion of the snperior parts of the mesoneph- 

rie ducts 


□ e. Development of the hymen 

□ D. Development of the sinovaginal bulbs 

□ E. Fusion of the inferior parts of the mesoneph- 

rie ducts 


WM A 6-year-old boy has a large intraabdominal mass 
in the midline just above the pubic symphysis. During 
snrgery a eystie mass is found attaehed to the umbili- 
cus and to the apex of the bladder. Which of the follow- 
ing is the most likely diagnosis? 

□ A. Hydroeele 

□ B. Meekel eyst 

□ e. Meekel diverticulum 

□ D. Omphaloeele 

□ E. IJraehal eyst 



A 26-year-old pregnant woman visits her gyne- 
eologist for a rontine eheeknp. Ultrasound examination 
reveals that the patient has a normal pregnaney but 
that she also has two uteri. What is the most likely 
embryologie explanation of this eondition? 

□ A. A eomplete fusion of the paramesonephrie 
ducts 


□ B. An ineomplete fusion of the paramesonephrie 

ducts 

□ e. Hydronephros 

□ D. Gryptorehidism 

□ E. Regression of the pronephros 


□ e. The left nreter is loeated anterior to the left 

gonadal artery. 

□ D. The left nreter is loeated anterior to the left 

renal vein. 

□ E. The left ureter is loeated anterior to the left 

inferior epigastrie artery. 

fTl A 1-year-old infant is admitted to the pediatrie 
elinie beeanse he is passing urine on the nnderside of 
the penis as shown in Fig. 4-1. Which embryologie 
structure failed to fuse? 

□ A. Spongy nrethra 

□ B. Labioserotal folds 

□ e. Drethral folds 

□ D. Drogenital folds 

□ E. Genital tnberele 



Fig. 4-1 



_ A 35-year-old woman is admitted to the emer- 

geney department with severe left abdominal and 
baek pain. Radiographie evalnation reveals that the 
left ureter is bloeked with a kidney stone. Beeanse the 
ureter is eompletely obstructed, an emergeney surgi- 
eal procedure must be performed. Which of the fol- 
lowing landmarks is most reliable for the identifiea- 
tion of the ureter? 


□ A. The left ureter is loeated anterior to the left 

eommon iliae artery. 

□ B. The left ureter is loeated medial to the left in- 

ferior epigastrie artery. 


m A 4-month-old infant is admitted to the pediatrie 
elinie beeanse urine ean be observed passing throngh 
an opening on the dorsum of the penis. Which of the 
following embryologie structures failed to fuse? 

□ A. Spongy nrethra 

□ B. Labioserotal folds 

□ e. eioaeal membrane 

□ D. Drogenital folds 

□ E. Genital tnberele 

IH A 25-year-old male is admitted to the hospital 
with testienlar pain. Physieal examination reveals a 
swollen and inflamed right testis. CT sean examination 
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reveals abnormal accumulation of fluid in the eavity of 
the tnniea vaginalis (Fig. 4-2). Which of the follovving 
eonditions will most aeenrately deseribe the signs ob- 
served in the patient? 

□ A. Varieoeele 

□ B. Reetoeele 

□ e. Gystoeele 

□ D. Hydroeele 

□ E. Hypospadias 



Fig. 4-2 


ffFl A 54-year-old male is admitted to the hospital 
with severe baek pain. Radiographie examination re- 
veals eareinoma of the left kidney bloeking the drain- 
age of the testienlar vein. Which of the following eondi- 
tions will be most likely assoeiated with these signs? 

□ A. Varieoeele 


□ B. Reetoeele 


□ e. Gystoeele 

□ D. Hydroeele 

□ E. Hypospadias 


iD A 54-year-old male is admitted to the hospital 
with severe baek pain. Upon radiographie examination 
(Fig. 4-3) the serotnm resembles a “bag of worms.” 
Which of the following eonditions will be most likely 
assoeiated with this radiographie pietnre? 

□ A. Varieoeele 

□ B. Reetoeele 

□ e. Gystoeele 

□ D. Hydroeele 

□ E. Hypospadias 



Fig. 4-3 

rn A 16-year-old female is bronght to the emergeney 
department with severe abdominal pain and fever. 
Laboratory examination is remarkable for an elevated 
white blood eell count and a positive test for preg- 
naney. Golpoeentesis is performed to aseertain the 
presenee of blood in the pelvis from the ruptured ee- 
topie pregnaney. Throngh which of the following stme- 
tures does the needle need to be inserted? 

□ A. Throngh the perineal body into the vesieo- 

nterine spaee 

□ B. Throngh the posterior fornix into the reeto- 

nterine pouch 

□ e. Through the anterior fornix into the endoeer- 

vieal eanal 

□ D. Throngh the introitns into the vestibnlar 

gland 

□ E. Thongh the perineal membrane into the uro- 

genital diaphragm 
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iríl A 46-year-old woman is admitted to the hospital 
with a notieeable bulge of tissue through her vaginal 
opening. During physieal examination a reetoeele is 
identified. Which of the following is most likely respon- 
sible for this eondition? 

□ A. Gompromised reetovaginal septnm 

□ B. Weakened snperfieial and deep transverse 

perineal mnseles 

□ e. Paralyzed isehioeavernosns mnsele 

□ D. Loose saerospinons ligament 

□ E. Ruptured sphineter nrethra 

[Q A 68-year-old male is admitted to the hospital 
with painfnl nrination and noetnria [nrination dnring 
the night). MRI examination reveals enlargement and 
irregnlarity of the uvula of the urethra. This enlarge- 
ment resnlted in diffienlty with nrinary voiding and 
inadequate emptying of the bladder. Which of the fol- 
lowing lobes of the prostate gland will most likely be 
hypertrophied? 

□ A. Anterior 

□ B. Median 

□ e. Lateral 

□ D. Posterior 

□ E. Lateral and Posterior 


18 


Radiographie stndies of a 42-year-old woman re- 
veal that she has a vnlvar malignaney involving the 
elitoris. Removal of all affeeted lymph nodes would be 
indieated to avoid spread of this eaneer. Which are the 
first lymph nodes to filter the lymphatie drainage of the 
involved area? 


□ A. Snperfieial and deep ingninal lymph nodes 

□ B. Internal iliae nodes 

□ e. Paraaortie lymph nodes 

□ D. Presaeral lymph nodes 

□ E. Axillary lymph nodes 
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While performing a voiding eystonrethrogram on 
a 45-year-old male, the nrologist was too foreefnl when 
he inserted the eatheter and aeeidentally damaged the 
wall of the membranons portion of the nrethra in the 
deep perineal eompartment (nrogenital diaphragm). 
Which of the following structures would most likely be 
traumatized at this loeation? 


□ A. Bulbospongiosus muscle 

□ B. Sphineter nrethra [eompressor nrethra) 

□ e. Corpus cavernosus penis [crus) 

□ D. Ischiocavernosus muscle 

□ E. Opening of the bulbourethral duct 


[jj A 22-year-old male eomplained to the nrologist of 
pain that he experiences from bladder fnllness after 
drinking large quantities of fluid. What is the loeation 
of the neural eell bodies responsible for pain sensation 
from the nrinary bladder? 


□ A. Dorsal root ganglia of spinal eord levels S2, 

S3, and S4 

□ B. The intermediolateral eell column of spinal 

eord levels S2, S3, and S4 

□ e. The sensory ganglia of spinal nerves T5 to T9 

□ D. The preaortie ganglia at the site of origin of 

the testienlar arteries 

□ E. Dorsal root ganglia of spinal levels TIO to L2 


Ml A 55-year-old woman eomplains of feeal ineonti- 
nenee. The most likely eontribnting faetor to such a 
problem is atrophy, paralysis, or dysfunction of which 
of the following stmetnres? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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□ E. Drogenital diaphragm 


hospital beeanse of “pains in her leg.” Physieal exami- 
nation led to a diagnosis of “meralgia paresthetiea.” In 
her eondition, excessive adipose tissue bulging over the 
ingninal ligament exerted traetion upon it, eompressing 
a nerve that passed throngh, or beneath, the ligament, 
just medial to the anterior snperior iliae spine. Which 
of the following nerves was most likely affeeted in this 
patient? 


□ A. Femoral braneh of the genitofemoral nerve 

□ B. Femoral nerve 

□ e. lliohypogastrie nerve 

□ D. Ilioingninal nerve 

□ E. Lateral femoral cutaneous nerve 
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On digital examination of the vagina, the portion 
of the uterus that one antieipates palpating with the 
examining finger is the cervix and its external os. 
Which of the following is the most eommon position of 
the uterus? 


□ A. Anteflexed and retroverted 

□ B. Retroflexed and anteverted 

□ e. Anteflexed and anteverted 

□ D. Retroflexed and retroverted 
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m A 42-year-old woman is admitted to the emer- 
geney department beeanse of pelvie diseomfort. Dnring 
physieal examination the gyneeologist diseovers that 
the patient has snffered eomplete nterine prolapse. 
Which of the following ligaments provides direet sup- 
port to the uterus? 

□ A. Mesosalpinx and mesometrinm 

□ B. Infundibulopelvic ligament 

□ e. Round ligament of the uterus 

□ D. Lateral eervieal (eardinal) ligament 

□ E. Broad ligament of the uterus 

A 34-year-old woman is admitted to the hospital 
due to severe lower abdominal pain. Radiographie ex- 
amination reveals tumors in both of her ovaries. A bi- 
opsy is ordered and eonfirms the initial diagnosis of 
ovarian eaneer. Which of the following lymph nodes are 
the first to reeeive lymph from the diseased ovaries? 

□ A. Superficial and deep ingninal lymph nodes 

□ B. External iliae nodes 

□ e. Paraartotie nodes at the level of the renal 

vessels 

□ D. Node of Cloquet 

□ E. Internal iliae nodes aeeompanying the uterine 

artery and vein 
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A 29-year-old pregnant woman is admitted to the 
hospital for her delivery. During a vaginal delivery the 
obstetrieian performs a median episiotomy in which 
the area of the perineal body is cut deeply. Two weeks 
after the delivery the woman eomplains that she has 
had feeal ineontinenee sinee the delivery. Which of the 
following structures was also most likely damaged dur- 
ing the episiotomy? 

□ A. Snperfieial and deep transverse perineal 
mnseles 


□ B. External anal sphineter 

□ e. Ischiocavernosus muscle 

□ D. Sacrospinous ligament 

□ E. Sphineter nrethra 
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After having given birth to five ehildren, a 41- 
year-old woman seeks eorreetion of ehronie urinary 
ineontinenee. While relating her history the patient re- 
veals that she has leakage of urine with inereased in- 
traabdominal pressnre. An MRI examination reveals 
injury to the pelvie floor that has altered the position of 
the neek of the bladder and the urethra. Which of the 
following structures has most probably been injnred 
during the multiple deliveries? 

□ A. Tendinous areh of levator ani 

□ B. Coccygeus 


□ e. Tendinous areh of faseia pelvis 

□ D. Obturator internus 

□ E. Reetovaginal septum 
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A 58-year-old postmenopausal woman is diag- 
nosed with eareinoma of the distal gastrointestinal traet. 
During surgery lymph nodes from the saeral, internal 
iliae, and inguinal lymph node groups were removed 
and sent for histopathologie examination. The pathology 
report revealed positive eaneerons eells only at the ingui- 
nal lymph nodes. Which of the following parts of the 
gastrointestinal traet were most likely affeeted? 


□ A. Cutaneous portion of anal eanal 

□ B. Distal rectum 

□ e. Mucosal zone of anal eanal 

□ D. Peetinate line of anal eanal 

□ E. Proximal rectum at the inferior valve (of 

Houston) 
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A 62-year-old man is admitted to the emergeney 
department due to inereasing diffienlty in nrinating 
over a period of several months. Physieal examination 
reveals prostatie hypertrophy. After several unsuccess- 
ful attempts to eatheterize the penile urethra, the 
urologist orders drainage of the urinary bladder by the 
least invasive procedure, avoiding entry into the perito- 
neal eavity or the injnry of any major vessels or organs. 
Which of the following spaees needs to be traversed by 
the needle to reaeh the bladder? 


□ A. isehioanal fossa 

□ B. Perineal body 

□ e. Retropnbie spaee (of Retzius) 

□ D. Superficial perineal eleft 

□ E. Deep perineal pouch 


[jj A 13-year-old female is brought to the emergeney 
department with a eomplaint of severe, deep pelvie 
diseomfort. Physieal examination reveals that the pa- 
tient has an intaet hymen. ineision of the hymen re- 
veals hematoeolpos. Which of the following eonditions 
is assoeiated with hematoeolpos? 


□ A. Cyst of Bartholin gland 

□ B. Bleeding from an eetopie pregnaney 

□ e. Imperforate hymen 

□ D. indireet inguinal hernia with eremasterie arte- 

rial bleeding 

□ E. latrogenie bleeding from the nterine veins 


jeiil A 42-year-old woman is admitted to the emer- 
geney department with a eomplaint of dull, poorly lo- 
ealized pain in the deep pelvis. An MRI examination 
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reveals a prolapsing of abdominal viseera, probably 
due to a tear of the reetovaginal septnm. Which of the 
following eonditions will most likely resnlt from a de- 
feet in the reetovaginal septnm? 

□ A. Gystoeele 

□ B. IJrethroeele 

□ e. Enteroeele 

□ D. IJrinary ineontinenee 

□ E. Prolapsed nterns 

|cM A 34-year-old woman is admitted to the hospital 
eomplaining of nrinary ineontinenee. MRI examination 
reveals that one of the skeletal mnseles of the pelvis has 
a signifieant tear. Which of the following mnseles is the 
most signifieant in terms of maintaining eontinenee? 

□ A. Pnboeoeeygens 

□ B. Obtnrator internns 

□ e. Piriformis 

□ D. Goeeygens 

□ E. llioeoeeygens 
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A 42-year-old woman is admitted to the emer- 
geney department with severe abdominal pain. MRI 
examination reveals a tnmor at her left ovary. A fro- 
zen biopsy dnring the time of snrgery reveals an ovar- 
ian eareinoma. Which of the following aetions ean 
be performed to rednee the pain from the ovarian 
eareinoma? 


□ A. Cut the infundibulopelvic ligament. 

□ B. Cut the pelvie sympathetie ehain. 

□ e. Cut the cluneal nerves. 

□ D. Cut the pudendal nerve. 

□ E. Cut the broad ligament. 
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A 45-year-old man is admitted to the emergeney 
department after a violent ear erash. Physieal examina- 
tion reveals that the patient snffers from a “straddle” 
injnry to the perinenm. An MRI examination reveals 
that extravasating urine and blood from a torn bnlbar 
nrethra are present in the snperfieial perineal eleft. 
Which of the following faseiae provide bonndaries for 
this spaee? 


□ A. eamper’s faseia and Searpa’s faseia 

□ B. Perineal membrane and external perineal fas- 

eia of Gallandet 

□ e. eolles’ faseia and external perineal faseia of 

Gallandet 

□ D. Perineal membrane and the snperior faseia of 

the nrogenital diaphragm 

□ E. The nrogenital diaphragm and the apex of the 

prostate gland 


m Several days after a 34-year-old woman was ad- 
mitted to the hospital after her antomobile eollided 
with a lamppost, her nrinary bladder gives evidenee of 
paralysis. A CT sean reveals mnltiple fraetnres of her 
pelvis with a signifieant pelvie hematoma, either of 
which could have interrupted or injured the nerve sup- 
ply of the organ. Which of the following nerves was 
most likely tranmatized? 

□ A. Snperior hypogastrie 

□ B. Pelvie splanehnie 

□ e. Saeral splanehnie 

□ D. Lnmbar splanehnie 

□ E. Pndendal 


leril A 34-year-old woman is hospitalized beeanse of 
an enlarged, painfnl abdomen. An ultrasound examina- 
tion is performed and the presenee of aseites (fluid] in 
the peritoneal eavity is eonfirmed. A needle is plaeed 
throngh the posterior vaginal fornix to drain the fluid. 
Which spaee must the needle enter to drain the fluid? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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hospital after being thrown violently from a Brahma 
bull. An MRI sean reveals rupture of the penile nrethra 
and deep (Bneks) faseia. Where is the most likely plaee 
that extravasated urine will flow? 


□ A. isehioanal fossa 

Reetovesieal pouch 
Deep perineal pouch 
Retropubic spaee 
Superficial perineal eleft 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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tion. A CT sean and a biopsy provide evidenee of an 
enlarged, eaneerons prostate gland. Subsequently, he 
nndergoes a radieal prostateetomy. Postoperatively, he 
snffers from nrinary ineontinenee beeanse of paralysis 
of the external nrethral sphineter. Which of the follow- 
ing nerves was injnred during the operation? 


□ A. Pelvie splanehnie 

□ B. Saeral splanehnie 

□ e. Pndendal 

□ D. Snperior glnteal 

□ E. Inferior glnteal 
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ED A 65-year-old male with a history of heavy smok- 
ing and hypereholesterolemia is diagnosed with severe 
atheroselerosis, affeeting most of the arteries of his 
body. Dnring the taking of the patient’s history he eom- 
plains also of impotenee. Oeelnsion of which of the 
following arteries would most likely be the eanse of 
this eondition? 

□ A. External iliae 

□ B. Inferior epigastrie 

□ e. IJmbilieal 

□ D. Internal pudendal 

□ E. Snperfieial and deep circumflex 

g:í*l A 58-year-old postmenopausal woman eomplains 
of pelvie diseomfort and dull pain. Lymph nodes from 
the saeral, internal iliae, and ingninal lymph node 
gronps are snrgieally removed for histopathologie ex- 
amination. The pathology report reveals positive eaneer- 
ous eells only in the ingninal lymph nodes. Which pelvie 
organ would most likely be involved in the eaneer? 

□ A. The body of the uterus 

□ B. Distal rectum 

□ e. One or both of her ovaries 

□ D. Proximal reetnm 

□ E. Anal eanal snperior to the peetinate line 

Lil A 34-year-old woman is admitted to the hospital 
due to severe lower abdominal pain. Radiographie ex- 
amination reveals an ovarian tumor. Which of the fol- 
lowing lymph nodes will most likely beeome invaded 
by eaneerons eells? 

□ A. Snperfieial ingninal 

□ B. External iliae 

□ e. Lnmbar/lateral aortie 

□ D. Deep ingninal 

□ E. Internal iliae 

m A 42-year-old female patient has a malignaney 
involving the vestibnle of her vagina. Which are the 
first lymph nodes to filter the lymph drainage from this 
area and therefore the most likely to beeome involved 
in tumor spread? 

□ A. Superficial inguinal 

□ B. Internal iliae 

□ e. Lnmbar/lateral aortie 

□ D. Presaeral lymph 

□ E. Axillary lymph 

LH A 34-year-old pregnant woman is prepared in the 
hospital for delivery. The gyneeologist deeides to per- 
form a pndendal nerve bloek using a transvaginal ap- 


proaeh. Which bony stmetnre would be the most reli- 
able as a landmark to bloek the pndendal nerve? 

□ A. isehial spine 

□ B. Posterior inferior iliae spine 

□ e. isehial tnberosity 

□ D. Posterior snperior iliae spine 

□ E. Coccyx 

A 55-year-old man eomplains of pain at his 
anus. Examination reveals external hemorrhoids. 
Which of the following nerves earries pain sensation 
from the anus? 

□ A. Saeral splanehnie 

□ B. Snperior hypogastrie 

□ e. Pelvie splanehnie 

□ D. Pndendal 

□ E. Ilioingninal 

m A 42-year-old woman visits the ontpatient elinie 
due to painful urination. A dipstiek test reveals 
lenkoeytosis, which eonfirms the diagnosis of nrinary 
traet infeetion. Which of the following is the 
best anatomie explanation for the faet that women 
are more snseeptible to nrinary traet infeetions 
than men? 

□ A. The vagina eontains less baeterial flora than 

the penis. 

□ B. The prostate gland prodnees antibaeterial 

prostatie flnids. 

□ e. The nrethra is much shorter in females. 

□ D. The nrethra is loeated within the vagina. 

□ E. The seminal vesieles prodnee fluids resistant 

to baeteria. 

A 52-year-old woman visits the ontpatient elinie 
due to a mass of tissue prolapsing throngh the vaginal 
introitns. Physieal examination reveals that the patient 
has a eystoeele. Loss of which of the following stme- 
tures to the anterior part of the vagina is responsible 
for this problem? 

□ A. Pnbovesieal and vesieoeervieal faseiae 

□ B. Gardinal ligament 

□ e. Dterosaeral ligament 

□ D. Levator ani muscle 

□ E. Median nmbilieal ligament 

Lfà A 47-year-old woman with a family history 
of breast eaneer mntations in the BRCA1 and 
BRCA2 genes has made a deeision to have an eleetive 
hystereetomy as a prophylaetie treatment. Dnring 
ligation of the nterine artery which of the following 117 
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adjaeent strnetnres must the surgeon be earefnl 
not to injnre? 

□ A. Ureter 

□ B. Internal iliae artery 

□ e. Internal iliae lymph nodes 

□ D. Obtnrator nerve 

□ E. Lnmbosaeral trunk 


A 32-year-old woman is admitted to the hospital 
with a eomplaint of painfnl spasms of her vagina. Phys- 
ieal examination reveals several involnntary eontraetions 
of the vaginal musculature. The patient also eomplains 
of painfnl intereonrse. Which of the foIlowing eonditions 
will most likely deseribe the signs of this patient? 

□ A. Vaginismns 

□ B. Pndendal nerve eompression in the pndendal 

(Aleoek) eanal 

□ e. Disrnption of the perineal body 

□ D. Endometriosis 

□ E. Fibroma of the uterus 

A 46-year-old male is admitted to the emergeney 
department after a ear erash. An MRI examination re- 
veals a hematoma of the perinenm spreading to his 
abdominal wall beneath the snperfieial faseia. Where 
should the initial extravasation be loeated? 

□ A. Between the snperior aspeet of the nrogenital 

diaphragm and the pelvie diaphragm 

□ B. Between the perineal membrane and the fas- 

eia of Gallandet 

□ e. Between Gamper’s faseia and Searpa’s faseia 

□ D. Between Golles’ faseia and Gallandet’s faseia 

□ E. Between Buck’s faseia and the tunica 

albnginea 
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_ A 45-year-old woman is admitted to the hospital 

with lower abdominal and pelvie diseomfort. Gombined 
laparoseopie and MRI examinations reveal tears of the 
ligaments snpporting the uterus with moderate uterine 
prolapse. Which of the following ligaments provides di- 
reet snpport to the uterus and thereby resists prolapse? 


□ A. Dterosaeral 

□ B. Round ligament of the uterus 

□ e. Broad ligament 

□ D. Arcus tendineus faseia pelvis 

□ E. Levator ani muscle 


Mil A 68-year-old male is admitted to the hospital with 
dysuria, nocturia, urgency, and painfnl nrination. MRI 
examination reveals enlargement and irregnlarity of the 
118 uvula of the urethra due to prostatie hypertrophy. Labo- 


ratory investigation reveals high levels of PSA [prostate- 
speeifie antigen) snggesting prostatie eareinoma, and a 
prostateetomy is performed. Which of the following 
lymph nodes should be removed during prostateetomy? 

□ A. Internal iliae and saeral 

□ B. External iliae 

□ e. Snperfieial ingninal 

□ D. Deep ingninal 

□ E. Glnteal 


A 22-year-old male is admitted to the hospital 
with groin pain and blood in the semen. An MRI ex- 
amination and biopsy reveal testienlar eaneer. Which 
of the following lymph nodes will be first involved in 
ease of metastasis? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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A 68-year-old male underwent a radieal prostatee- 
tomy. Six months postoperatively the patient eomplains 
of being ineapable of penile ereetion without the use of 
sildenafil (Viagra). Which of the following nerves was 
most probably damaged dnring the operation? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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Perineal 

Pelvie splanehnie 
Saeral splanehnie 
Dorsal nerve to the penis 


partment 2 days after erashing his bieyele. MRI exami- 
nation reveals severe edema of the boy’s scrotum and 
abdominal wall and extravasated urine. Which of the 
following structures is most likely ruptured? 


□ A. Spongy nrethra 

□ B. Preprostatie nrethra 

□ e. Prostatie nrethra 

□ D. Drinary bladder 

□ E. Ureter 


A 35-year-old man is admitted to the snrgery ward 
for eorreetion of an ingninal hernia. Dnring physieal ex- 
amination an indireet hernia is noted, together with an 
absent eremasterie reflex. Which of the following nerves 
earries the efferent eomponent of the eremasterie reflex? 

□ A. Ilioingninal nerve 

□ B. Genital braneh of genitofemoral 
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□ C. Iliohypogastrie nerve 

□ D. Pndendal nerve 

□ E. Obtnrator nerve 
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A 19-year-old woman is admitted to the hospital 
with low blood pressnre and intense pelvie pain. Physieal 
examination reveals heavy blood loss dnring this men- 
strnal period. Speenlnm examination reveals irritation of 
the cervix of the nterns. Which of the following nerves 
eonveys sensory fibers from the cervix of the nterns? 

□ A. Pndendal 


□ B. Snperior hypogastrie 

□ e. Pelvie splanehnie 

□ D. Saeral splanehnie 

□ E. Lesser splanehnie 
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A 38-year-old woman visits her gyneeologist for a 
rontine Pap smear examination. Dnring the eolleetion 
of eells from her nterine cervix she feels a mild pain. 
Which of the following areas is most likely to experi- 
enee “referral of pain” dnring this proeednre? 


□ A. Perinenm and lateral portion of the thigh 

□ B. Snprapnbie region 

□ e. IJmbilieal region 

□ D. Ingninal region 


□ E. Epigastrie region 


m A 35-year-old man is admitted to the hospital af- 
ter being kieked in the groin while playing football. 
Dnring physieal examination it is noted that the left 
testiele of the patient is swollen. An MRI examination 
reveals eoagnlation of blood in the veins draining the 
testis. Into which of the following veins would a throm- 
bus most likely pass first from the injured area? 

□ A. Inferior vena eava 

□ B. Left renal vein 

□ e. Left inferior epigastrie 

□ D. Left internal pndendal 

□ E. Left iliae vein 


m A 32-year-old woman is admitted to the hospital 
due to a palpable mass superior to the inguinal liga- 
ment. It is demonstrated by physieal examination that 
she snffers from an indireet ingninal hernia. Due to the 
severity of the hernia, an open hernia repair is per- 
formed. Which of the following stmetnres would the 
surgeon expect to find in the eanal? 

□ A. Round ligament of uterus 

□ B. Urachus 

□ e. Suspensory ligament of the ovary 


□ D. Dterine tube 

□ E. Mesosalpinx 


ja A 32-year-old woman is admitted to the hospital 
with intense lower abdominal pain and an elevated 
temperatnre. Upon physieal examination it is readily 
observed that the abdominal wall is tender to the 
touch. Blood tests reveal leukoytosis and a diagnosis is 
made of peritonitis. An exploratory laparotomy reveals 
a mptnred eetopie pregnaney. Which of the following 
is the most eommon site of an eetopie pregnaney? 


□ A. Over the internal eervieal os 

□ B. Wall of the bowel 


□ e. Uterine tube 

□ D. Mesentery of the bowel 

□ E. Snrfaee of the ovary 
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A 32-year-woman is admitted to the emergeney 
department as a rape ease. Flnids from her vagina are 
eolleeted for DNA and fmetose examination. Which of 
the following male organs is responsible for fmetose 
prodnetion? 

□ A. Prostate gland 

□ B. Seminal vesieles 


□ e. Kidneys 

□ D. Testis 


□ E. Bulbourethral (Cowper) glands 
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_ A 1-year-old male infant is admitted to the pedi- 

atrie elinie beeanse his parents could not palpate his 
testieles in the serotnm. The pediatrieian examines the 
infant and palpates the testes in the ingninal eanal. 
Which of the following best deseribes this eondition? 


□ A. Psendohermaphroditism 

□ B. Tme hermaphroditism 


□ e. Gryptorehidism 

□ D. eongenital adrenal hyperplasia 

□ E. ehordee 


nel A 38-year-old pregnant woman is admitted to the 
emergeney department with severe vaginal bleeding. 
Ultrasound examination eonfirms the initial diagnosis 
of plaeenta previa. What is the site of implantation in 
plaeenta previa? 

□ A. Uterine [fallopian) tubes 

□ B. Cervix 

□ e. Mesentery of the abdominal wall 

□ D. Lower part of nterine body, overlapping the 

internal eervieal os 

□ E. Fundus of the utems 
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m A 63-year-old male is admitted to the hospital 
with asdtes, reetal bleeding, and an enlarged eirrhotie 
liver. He is overweight and has a history of aleohol 
abnse. Upon dinieal examination it is fonnd he is suf- 
fering from internal hemorrhoids. Which of the follow- 
ing best deseribes the nerves eontaining the pain fibers 
from his hemorrhoids? 

□ A. The pain fibers are earried by the inferior ree- 

tal nerve. 

□ B. The pain fibers are earried by the perineal 

nerve. 

□ e. The pain fibers are earried by the obtmator 

nerve. 

□ D. The patient would not experience pain be- 

cause this area is innervated by viseeral affer- 

ent fibers. 

□ E. The patient would not experience well- 

loealized pain beeanse this area is innervated 

by pelvie splanehnie nerves. 


m A 34-year-old man is admitted to the emergeney 
department after a tranmatie landing into a swimming 
pool from a high diving platform. The patient has mul- 
tiple traumas in his abdominal eavity. After a reeon- 
strnetive operation of his abdominal organs the patient 
develops a high fever. Radiographie examination re- 
veals that the lower portion of the deseending eolon 
and rectum has beeome septie and must be excised. Six 
months postoperatively the patient eomplains of impo- 
tenee. Which of the following stmetnres was most 
likely injnred during the seeond operation? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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rontine examination. The Pap smear reveals atypieal 
eervieal eells, indieating the possible existence of eervi- 
eal eaneer. Which of the following lymph nodes need 
to be biopsied to eonfirm the existence of initial metas- 
tasis from the snspeeted eaneerons tumor? 


□ A. Internal iliae 

□ B. External iliae 

□ e. Snperfieial ingninal 

□ D. Deep ingninal 

□ E. Saeral 
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_ A 2-year-old male is admitted to the hospital with 

testienlar pain. Physieal examination reveals an enlarged 
120 serotnm. An otoseope is plaeed beneath the lateral side 


of the serotnm and the testis is transillnminated throngh 
the serotal sae [Fig. 4-4). Which of the following best 
deseribes the signs observed in this patient? 

□ A. Varieoeele 

□ B. Reetoeele 

□ e. Gystoeele 

□ D. Hydroeele 

□ E. Hypospadias 



Fig. 4-4 


A 34-year-old woman is admitted to the hospital 
with perineal pain. Laboratory blood tests reveal 
marked lenkoeytosis. Physieal examination reveals ab- 
seesses in the anterior reeess of the isehioanal fossa. A 
snrgieal proeednre is performed to debride and drain 
the abseesses. Which of the foliowing nerves will most 
likely need to be anesthetized to speeifieally numb the 
smgieal area? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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Dorsal nerve to the elitoris 
Snperfieial perineal braneh of perineal nerve 
Perineal nerve 
Inferior reetal nerve 


with perineal pain. Laboratory blood tests reveal 
marked lenkoeytosis. Physieal examination reveals per- 
foration of the wall of the anal eanal at the level of the 
anal valves. A horseshoe abseess extends from one is- 
ehioanal fossa to the other in the posterior reeess. 
Which of the following nerves will most likely need to 
be anesthetized? 


□ A. Dorsal nerve to the elitoris 

□ B. Snperfieial perineal braneh of perineal nerve 

□ e. Perineal nerve 

□ D. Inferior reetal nerve 

□ E. Pndendal nerve 
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¥l*J A 35-year-old woman is nndergoing a tension-free 
vaginal tape proeednre to repair an ingninal hernia. 
Two days postoperatively the patient has a high fever 
and shows signs of hypovolemie shoek. A radiographie 
examination reveals that a vessel erossing the peetineal 
[Gooper’s) ligament as it deseends into the pelvis was 
injnred by a staple, eonfirming the presenee of the so- 
ealled “arterial eirele of death.” Which of the following 
arteries is most likely injnred? 

□ A. Obtnrator artery 

□ B. Aberrant obtnrator artery 

□ e. Snperior vesiele artery 

□ D. Middle reetal 

□ E. Inferior vesiele 

Q| A 41-year-old male visits the ontpatient nrology 
elinie for a vaseetomy proeednre. Two months later the 
patient revisits the ontpatient elinie eomplaining of 
pain in his testis. The diagnosis was made for postva- 
seetomy pain syndrome. Which of the following nerves 
was most likely injnred? 

□ A. Sympathetie fibers to ductus deferens 

□ B. Ilioingninal 

□ e. lliohypogastrie 

□ D. Genital braneh of genitofemoral 

□ E. Viseeral afferent T10-L2 
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A 41-year-old woman is admitted to the obstetries 
and gyneeology department for a sehednled tubal liga- 
tion proeednre. Two days postoperatively the patient 
has a high fever and shows signs of hypovolemie 
shoek. A radiographie examination reveals a large he- 
matoma adjaeent to the external iliae artery. Which of 
the following vessels was most likely injnred? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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with pelvie pain. Radiographie examination reveals a 
benign tumor on the left ovary. An ovarieetomy is per- 
formed and the ovarian vessels are ligated. Which of 
the following structures is most at risk of injury when 
the ovarian vessels are ligated? 


□ A. IJterine artery 

□ B. Vaginal artery 

□ e. IJreter 

□ D. Internal pndendal artery 

□ E. Pndendal nerve 


A 23-year-old woman in her seventh month of 
pregnaney visits her gyneeologist for a rontine checkup. 
The patient is informed that a hormone ealled “relaxin” 
is responsible for the relaxation of the saeroiliae joint 
and pubic symphysis. Which of the following pelvie 
distanees will most likely remain nnaffeeted? 

□ A. Transverse diameter 

□ B. Interspinons distanee 

□ e. Tme eonjngate diameter 

□ D. Diagonal eonjngate 

□ E. Oblique diameter 

A 42-year-old woman is admitted to the hospital 
with a mass on her right ovary. An ovarieetomy is 
performed and the lymphaties of the lateral pelvie 
wall are also removed. Four days postoperatively the 
patient eomplains of painfnl spasms of the addnetor 
mnseles of the thigh and sensory defieit in the distal 
medial thigh. Which of the following nerves is most 
likely injured? 

□ A. Genitofemoral 

□ B. Ilioingninal 

□ e. lliohypogastrie 

□ D. Obturator 

□ E. Lumbosacral tmnk 
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A 69-year-old man is admitted to the hospital for 
a sehednled radieal prostateetomy. Six months postop- 
eratively the patient visits the ontpatient elinie eom- 
plaining of impotenee. Where are the nerve eell bodies 
loeated that are responsible for ereetion? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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A 


Saeral parasympathetie nucleus 
Saeral sympathetie ehain ganglia 
Inferior mesenterie ganglion 
Snperior hypogastrie plexus 
Intermediolateral column of Ll, L2 


livery. The obstetrieian is eoneerned that the pelvie 
eanal is too narrow for a vaginal delivery. Which of the 
following dimensions is the most reliable determinant 
of the eapaeity for a vaginal birth? 


□ A. Transverse diameter 

□ B. Interspinons distanee 

□ e. Tme eonjngate diameter 

□ D. Diagonal eonjngate 

□ E. Oblique diameter 


A 32-year-old man visits the outpatient elinie and 
says he has had a painless mass at his right scrotum for 
several months. tJltrasonographie examination reveals 121 
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a homogeneoas hypoeehoie intratestienlar mass. Bi- 
opsy reveals a seminoma. Ganeer of the testis metasta- 
sizes first to which of the following lymph nodes? 

□ A. Deep ingninal 

□ B. External iliae 

□ e. Internal iliae 

□ D. Lnmbar 

□ E. Snperfieial ingninal 


ANSWERS 

1 A. Perineal hypospadias is due to a failme of fu- 
sion of labioserotal folds so that the external nrethral 
orifiee is between the unfused halves of the serotnm. 
The eloaeal membrane is formed from endoderm of 
the eloaea and eetoderm of the proeotodenm and 
forms the future anus. The mogenital folds normally 
fuse along the ventral side of the penis to form the 
spongy nrethra. Epispadias is a eondition in which 
the nrethra opens on the dorsal snrfaee of the penis 
resnlting from the genital tnberele developing more 
dorsally dnring development. The nrogenital mem- 
brane is bonnded by the nrogenital folds and mptnres 
to form the nrogenital orifiee. 

GAS 444-446; GA 224-225 

2 B. Most anoreetal anomalies result from abnor- 
mal development of the nroreetal septum, ultimately 
resnlting in nondivision of the eloaea into nrogenital 
and anoreetal parts. The eommon ontlet of the intes- 
tinal, nrinary, and reprodnetive traets is speeifieally 
assoeiated with a persistent eloaea. The labioserotal 
folds are involved in forming the external nrethral 
orifiee only. The nrogenital folds normally fuse along 
the ventral side of the penis to form the spongy ure- 
thra. Epispadias is an anomaly in the development of 
the genital tnberele and involves the nrethral orifiee. 
The nrogenital membrane is bonnded by the nrogeni- 
tal folds and ruptures to form the urogenital orifiee. 
GAS 312, 406, 438-440; GA 213-215 

3 A. The gubernaculum arises in the upper abdo- 
men from the lower end of the gonadal ridge and 
helps guide the testis in its deseent to the ingninal 
region and then throngh the abdominal wall. Eetopie 
testes occur when a portion of the gubernaculum 
passes to an abnormal position or otherwise fails to 
deseend or beeome fixed to the skin of the serotnm. 
The proeessns vaginalis is a tube of peritoneum that 
follows the same oblique eonrse throngh the body 


A 42-year-old woman is admitted to the hospital 
with severe nterine bleeding. Radiographie examina- 
tion reveals nterine fibroids. A nterine artery emboliza- 
tion is performed. Which of the following arteries will 
snpply eollateral supply to the uterus? 

□ A. External iliae 

□ B. Inferior mesenterie 

□ e. Ovarian 

□ D. Internal pndendal 

□ E. Snperior mesenterie 

wall as the testis, ventral to the gubernaculum. The 
distal part of the processus is retained as the tunica 
vaginalis. If part of the remainder of the proeessns 
remains patent, it ean fill with fluid as a hydroeele of 
the testis or spermatie eord. The genital tnberele 
forms the primordial phallns and is assoeiated with 
epispadias. The seminiferons eords form the primor- 
dia of the seminiferons tubules. The labioserotal 
swellings approaeh eaeh other and fuse to form the 
serotnm. 

GAS 260, 263, 287, 453; GA 225 

4 A. When the nrinary bladder mneosa is open to 
the ontside in the fetus or newborn, the eondition is 
referred to as extrophy of the bladder. The extrophy 
resnlts from failnre of the primitive streak mesoderm 
to migrate aronnd the eloaeal membrane, and it oe- 
curs often in eombination with epispadias. Penile 
hypospadias is eharaeterized by a failnre of fusion of 
the labioserotal folds, with the external nrethral ori- 
fiee loeated between the two unfused halves of the 
serotnm. Androgens are responsible for development 
of the testes. Klinefelter syndrome is a eondition in 
which the male has 47 XXY ehromosomes. A persis- 
tent allantois is assoeiated with a patent urachus and 
an allantoie eyst. 

GAS 441, 453-455; GA 208, 210, 216, 218 

5 A. The nreterie bud, or metanephrie diverticu- 
lum, is an outgrowth from the mesonephrie duct. It is 
the primordinm of the ureter, renal pelvis, the ealyees, 
and the eolleeting tubules. ineomplete division resnlts 
in a divided kidney with a bifid ureter. Gomplete divi- 
sion resnlts in a double kidney with a bifid ureter, or 
separate ureters. 

GAS 441, 453; GA 210, 218-219 

6 A. Failure of fusion of the inferior parts of the 
paramesonephrie ducts results in a donble uterus. A 
bieornnate uterus is the result of failure of fusion of 
the snperior parts of the paramesonephrie [Míille- 
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rian) ducts. A failure of the sinovaginal bulbs to 
form the vaginal plate causes agenesis of the vagina. 
The mesonephrie ducts are important embryologie 
structures involved in the development of male uro- 
genital structures. 

GAS 441, 453; GA 137, 210, 227-229 

7 E. The persistenee of the epithelial lining of the 
urachus ean give rise to a nraehal eyst. This swelling 
is found in the midline in the nmbilieal region. Hydro- 
eele is fluid accumulation between the viseeral and 
parietal layers of the tnniea vaginalis of the testis. A 
Meekel diverticulum is loeated in the ileum of the 
small intestine. When it beeomes inflamed, it ean 
cause symptoms of appendieitis. A diverticulum ean 
form a eyst (Meekel eyst). An omphaloeele is the per- 
sistenee of the herniation of the abdominal eontents 
into the nmbilieal eord. 

GAS 441, 453; GA 208, 210, 216, 218 

8 B. A donble uterus is caused by failure of inferior 
parts of the paramesonephrie ducts. A eomplete fu- 
sion resnlts in abnormal development of the nterine 
tubes because the uterine tubes form from the un- 
fused portions of the eranial parts of the parameso- 
nephrie ducts. Hydronephros, swelling of the renal 
pelvis and ealyees with urine, ean resnlt from the 
obstrnetion of the nreter by a renal stone. Gryptorehi- 
dism is a eondition eharaeterized by an nndeseended 
testis, in which the testis ean be loealized in the ab- 
dominal eavity or in any plaee along the path of tes- 
tienlar deseent. The pronephros is part of the primor- 
dial nrinary system and generally degenerates in the 
first four weeks of development. 

GAS 455-457; GA 137, 210, 227-229 

9 A. The nreters eross the pelvie brim anterior to 
the bifnreation of the eommon iliae artery bilaterally. 
Beeanse of the proximity of this artery to the nreter, it 
is in danger of being damaged during snrgery. 

GAS 359-364; GA 218-219, 223 

10 e. Hypospadias is a developmental defeet in the 
nrethra resnlting in urine being expelled from the 
ventral side of the penis. This eetopie malformation 
may present when the nrethral folds fail to eompletely 
fuse. Failure of fusion of the spongy nrethra would 
result in epispadias. A failnre of the labioserotal folds 
to fuse will cause the external nrethral orifiee to be 
sitnated between the two serotal halves. This is re- 
ferred to as penile hypospadias. Failnre of the uro- 
genital folds to fuse would lead to agenesis of the 
external nrethral folds. 

GAS 444-453; GA 219, 222 


11 A. Epispadias is a developmental defeet in the 
spongy nrethra resnlting in urine being expelled 
from the dorsal aspeet of the penis. A failnre of the 
labioserotal folds to fuse will cause the external ure- 
thral orifiee to be situated between the two serotal 
halves. This is referred to as penile hypospadias. 
Failnre of the nrogenital folds to fuse would lead to 
agenesis of the external nrethral folds. The genital 
tnberele would not direetly cause epispadias, as the 
tubercle still continues to develop, but it is loeated 
more dorsally. 

GAS 444-453; GA 219, 222 

12 D. Hydroeele results from an excess amonnt of 
fluid within a persistent proeessns vaginalis. Hydro- 
eele ean resnlt from injury to the testis or by retention 
of a proeessns that fills with fluid in infants. The tu- 
niea vaginalis eonsists of parietal and viseeral layers, 
the latter of which is elosely attaehed to the testis and 
epididymis. The fluid buildup occurs within the eav- 
ity between these layers. A varieoeele eonsists of 
varieosed veins of the pampiniform plexus and is as- 
soeiated with inereased venous pressme in the tes- 
tienlar vein, foliowed by the accumulation and coagu- 
lation of venons blood. 

GAS 504; GA 139, 224-225 

13 A. Varieose veins occur with loss of elastieity 
within the walls of the vessels. As the veins weaken, 
they simultaneously dilate under pressnre. A varieo- 
eele often oeenrs with a varieosity of the veins of the 
pampiniform venous plexus, resulting in a swelling of 
the veins. This eondition ean arise from a tumor in 
the left kidney, which oeelndes the testienlar vein due 
to an anatomie eonstrietion. A hydroeele is an accu- 
mulation of fluid within the eavity of the tnniea vagi- 
nalis. Hypospadias oeenrs from failnre of fnsion of the 
nrethral and labioserotal folds, resnlting in an exter- 
nal nrethral opening on the ventral snrfaee of the pe- 
nis or in the perinenm. 

GAS 339-340, 504, 638-639; GA 139, 224-225 

14 A. When veins lose their elastieity, they ean be- 
eome weak and often dilate. This eanses the veins to 
beeome swollen and oftentimes tortuous, as a result 
of ineompetent valves. The appearanee of a “bag of 
worms” on the radiograph is eharaeteristie of a vari- 
eosity of the pampiniform venous plexus. A hydroeele 
is an accumulation of fluid within the tnniea vaginalis 
eavity. Hypospadias oeenrs from failnre of fnsion of 
the nrethral and labioserotal folds, resnlting in an 
external nrethral opening on the ventral snrfaee of the 
penis or in the perinenm. 

GAS 339-340, 504; GA 139, 224-225 
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15 B. It is very likely that the eetopie pregnaney 
rnptnred into the reetonterine poneh, also known as 
the poneh of Donglas. The most direet ronte to the 
reetonterine poneh is throngh the vaginal wall at the 
posterior vaginal fornix. It is nnlikely that the preg- 
naney would have oeemred in the vesicouterine spaee 
beeanse the transfer of ova from the ovary to the fim- 
briae oeems on the posterior side of the broad liga- 
ment. Therefore, it would not be advisable to attempt 
initially to insert a needle into the vesieonterine 
spaee. Inserting a needle throngh the anterior fornix 
into the endoeervieal eanal would lead one into the 
nterine eavity, with the probability of other nndesir- 
able consequences. The nrogenital diaphragm is a 
elosed spaee in the perinenm. Entering a vestibnlar 
gland with a needle would not be near the loeation of 
eetopie pregnaney. 

GAS 508; GA 208, 210, 231 

16 A. A break or tear in the reetovaginal septnm 
(faseia of Denonvilliers) ean allow small intestine (in 
an enteroeele) or rectum (in a reetoeele) to herniate 
into the posterior vaginal wall, even to the point of 
protrnsion throngh the vaginal introitns. The mnseles 
listed are all in the anterior region of the perinenm 
and have no assoeiation with an enteroeele or reeto- 
eele. The saerospinons ligament is nnrelated to this 
eondition. 

GAS 454, 459; GA 208, 231 

17 B. When the internal nrethral orifiee is ob- 
strneted, it is most likely due to an enlargement of the 
median (or middle) lobe of the prostate gland. The 
prostate gland is loeated at the base of the nrinary 
bladder and is often deseribed as possessing five ill- 
defined lobes, althongh this is not aeeepted by most 
nrologists. The middle lobe eonsists of glandnlar tis- 
sue dorsal to the uvula of the methral meatus of the 
minary bladder, adjaeent to the beginning of the me- 
thra. This glandnlar tissne is most frequently involved 
in benign hypertrophy. 

GAS 447, 451-452; GA 216, 218-223 

18 A. The deep ingninal lymph nodes drain the 
glans elitoris and reeeive lymph also from snperfieial 
nodes. The internal iliae nodes drain the inferior pel- 
vie strnetmes, deep perineal strnetmes, and saeral 
nodes. The paraaortie lymph nodes, or lumbar nodes, 
reeeive lymph from the eommon iliae nodes. The 
drainage of presaeral lymph nodes ean pass to the 
eommon or internal iliae nodes. Axillary nodes drain 
body wall strnetmes above the TIO dermatome (or 
the umbilicus). 

GAS 477; GA 254-256 


19 B. If the membranous portion of the nrethra is 
injnred, mine and blood ean leak upward into the 
retropnbie spaee (of Retzins) limited inferiorly by the 
nrogenital diaphragm and the mnsele within (eom- 
pressor methra), which would be injured. The bulbo- 
spongiosus muscle and other perineal mnseles, the 
corpus eavernosa penis, and the openings of the bul- 
bomethral ducts are inferior and anterior to the region 
of injury. 

GAS 444-447; GA 210, 220, 227 

20 A. Conscious pain due to bladder fullness re- 
sults from the excitation of streteh reeeptors in the 
bladder walL These pain fibers are earried throngh 
the pelvie nerve plexuses and into the pelvie splaneh- 
nie nerves. The sensory fibers enter the dorsal root 
ganglia of spinal nerves S2, S3, and S4. Sensory fibers 
enter the spinal eord via these ganglia. The interme- 
diomedial eell column of spinal eord levels S2, S3, 
and S4 eontains parasympathetie soma. The levels T5 
to T9, TIO to L2, and preaortie ganglia are well above 
where sensory fibers from the bladder are loeated. 
GAS 441-444, 462-471; GA 238-240, 250-253 

21 A. The pubococcygeus muscle, espeeially its 
most medial portion, the pnboreetalis, is of most im- 
portanee in feeal eontinenee. The levator ani eonsists 
of two major portions, the pubococcygeus and ilio- 
eoeeygens, which help snpport pelvie viseera and re- 
sist inereases in intraabdominal pressme. The pu- 
boreetalis muscle is the most medial and inferior 
portion of the pubococcygeus. The puborectalis forms 
a loop around the reetoanal jnnetion, and the integrity 
of this muscle is eritieal in maintenanee of feeal eon- 
tinenee. The eoeeygens and pnbovesieoeervieal faseia 
are not in direet eontaet with the rectum. Damage to 
the nrogenital diaphragm ean eontribnte to nrinary 
ineontinenee but not feeal ineontinenee. 

GAS 432-436; GA 214-215, 220 

22 E. The lateral femoral cutaneous nerve (L2, L3) 
emerges from the lateral side of the psoas muscle and 
runs in front of the iliaens and throngh, or behind, the 
inguinai ligament and innervates the skin of the lat- 
eral aspeet of the thigh to the level of the knee. This 
nerve has been eonstrieted in this ease of “Galvin 
Klein syndrome” (in this ease from the patient’s obe- 
sity, not too-tight jeans) eansing pain, tingling, or 
bnrning sensations in the lateral thigh. The femoral 
braneh of the genitofemoral nerve (Ll, L2) snpplies a 
small area of skin (over the femoral triangle), just 
inferior to the midpoint of the ingninal ligament. The 
femoral nerve (L2 to L4) is motor to the quadriceps 
and sartorins mnseles and sensory to the anterior 
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thigh and the medial thigh and leg. The ilioingninal 
snpplies the snprapnbie region; part of the genitalia 
and anterior perinenm; and the npper, medial thigh. 
Gntaneons branehes of the iliohypogastrie nerve in- 
nervate skin of the anterolateral glnteal area and su- 
prapubic region. 

GAS 462-471; GA 238-240, 250-253 

23 e. Normally the uterus is anteflexed at the junc- 
tion of the cervix and the body and anteverted at the 
junction of the vagina and the eervieal eanal. 

GAS 455-458; GA 227 

24 D. The eardinal ligament, also known as Maek- 
enrodt’s ligament or transverse eervieal ligament, is 
eomposed of eondensations of fibromuscular tissues 
that aeeompany the nterine vessels. These bands of 
pelvie faseia provide direet snpport to the uterus. The 
other ligaments listed do not play a direet role in uter- 
ine stability. 

GAS 455-458; GA 228-229 

25 e. Ovarian lymph first drains into the paraaortie 
nodes at the level of the renal vessels. The snperfieial 
and deep ingninal nodes drain the body wall below the 
umbilicus, the lower limbs, and the cutaneous portion 
of the anal eanal and parts of the perinenm. The exter- 
nal iliae nodes reeeive the lymph from the ingninal 
nodes. The node of Cloquet is loeated in the femoral 
ring, adjaeent to the external iliae vein and beneath the 
ingninal ligament. The node of Cloquet drains into the 
eommon iliae nodes. The internal iliae nodes aeeom- 
pany the nterine artery and vein, reeeiving lymph from 
much of the uterus but not the ovaries. 

GAS 477; GA 254-256 

26 B. The external anal sphineter is important for 
maintaining feeal eontinenee. The external anal 
sphineter is loeated immediately posterior to the 
perineal body [eentral tendon) and would be suscep- 
tible to damage during a median episiotomy. The 
other structures listed play no role in maintaining 
feeal eontinenee. 

GAS 413, 436-438; GA 208, 210, 216-217 

27 e. The tendinons areh of faseia pelvis is a dense 
band of eonneetive tissue that joins the faseia of the 
levator ani to the feltlike pnboeervieal faseia that eov- 
ers the anterior wall of the vagina. If this faseial band 
is torn, the ipsilateral side of the vagina falls, earrying 
with it the bladder and nrethra, often leading to uri- 
nary ineontinenee. The tendinons areh of the levator 
ani is a thiekened portion of the faseia of the obtura- 
tor internus and provides part of the origin of the le- 


vator ani muscle, but it plays no direet role in ineon- 
tinenee. The eoeeygens muscle supports and raises 
the pelvie floor but is not direetly assoeiated with 
nrinary ineontinenee. The obtnrator internns is in- 
volved with lateral rotation of the thigh. If the reeto- 
vaginal septum is torn, the patient ean be snbjeet to 
the oeenrrenee of reetoeele or enteroeele, as the Iower 
portion of the GI traet prolapses into the posterior 
wall of the vagina. 

GAS 413, 436-438, 454, 459; GA 213 

28 A. Lymph from the cutaneous portion of the 
anal eanal [below the peetinate line) drains into the 
ingninal nodes. Lymph from most parts of the rectum 
and from the mneosal zone of the anal eanal [above 
the peetinate line) drains into the internal iliae nodes. 
Lymph from some parts of the reetnm also drains into 
the saeral nodes. 

GAS 477; GA 254-256 

29 e. The retropnbie spaee [of Retzius) is the extra- 
peritoneal spaee between the pubic symphysis and 
the bladder. A needle plaeed over the pubic bone, 
throngh the body wall, and into the spaee of Retzins 
will enter the full bladder but avoids entry into the 
peritonenm and there is little risk of damaging major 
organs or vessels. Entry throngh the isehioanal fossa 
would not provide a direet route to the bladder. With 
entry throngh the snperfieial perineal eleft, perineal 
body, and deep perineal pouch there is a high risk of 
damaging important structures. 

GAS 438-447; GA 210, 220, 227 

30 e. Hematoeolpos is eharaeterized by filling of the 
vagina with menstrnal blood. This eommonly occurs 
due to the presenee of an imperforate hymen. Bartholin 
gland ducts open into the vestibnle of the vagina; 
therefore, a eyst in Bartholin gland would not cause 
hematoeolpos. Blood from a ruptured eetopie preg- 
naney most often drains into the reetonterine pouch [of 
Douglas). Females often have a diminntive eremaster 
mnsele and eremasterie artery and vein, but none of 
these is assoeiated with hematoeolpos. The eremasterie 
artery provides a small braneh to the round ligament of 
the uterus [sometimes ealled “Samson’s artery”), 
which must be kept in mind during a hystereetomy, 
with division of the round ligament. Bleeding from the 
nterine veins would not flow into the vagina. 

GAS 508; GA 227, 231 

31 e. An enteroeele [herniation of small intestine 
into the posterior wall of the vagina) is caused by a tear 
of the reetovaginal septnm, which weakens the pelvie 
floor. A nrethroeele is eharaeterized by prolapse of the 
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arethra into the vagina. It is nsnally assoeiated with a 
eystoeele [prolapse of the bladder into the nrethra]. 
Gystoeele or nrethroeele are assoeiated with defeets in 
the pnboeervieal faseia that eovers the anterior wall of 
the vagina and assists in snpporting the bladder. IJri- 
nary ineontinenee ean resnlt from weakening of the 
mnseles that snrronnd the nrethra but would not be 
caused by a tear of the reetovaginal septnm. Prolapse 
of the uterus is caused by weakening or tearing of the 
ligaments that snpport the uterus [espeeially the eardi- 
nal and/or uterosacral ligaments). 

GAS 454, 459; GA 227, 231 

32 A. Of the answer ehoiees listed, the pnboeoe- 
eygens is the muscle that is most direetly assoeiated 
with the arcus tendineus faseia pelvis and eonneetive 
tissnes of the vagina and the snpport of the bladder. 
The obtnrator internns, piriformis, and eoeeygens do 
not form parts of the levator ani and provide no direet 
snpport to the nrogenital organs, nor do they have 
any role in nrinary ineontinenee. The iliococcygeus 
does form part of the levator ani, but it is loeated 
lateral to the pubococcygeus and therefore does not 
play a direet role in maintaining nrinary eontinenee. 
GAS 432-436; GA 212-217 

33 A. The ovarian vessels and nerves lie within the 
infundibulopelvic ligament [snspensory ligament of 
the ovary); therefore, entting this ligament interrnpts 
pain fibers from the ovary. Gntting the sympathetie 
ehain might help to reduce some of the pain from the 
ovary, but the resnlts of such a procedure are rather 
unpredictable, plus loeating the lumbar sympathetie 
ehain is more of a snrgieal ehallenge. The elnneal 
nerves are cutaneous nerves that innervate parts of 
the bnttoeks. They are not assoeiated with the ova- 
ries. The pndendal nerve innervates the perinenm 
and does not earry afferent pain fibers from the ovary. 
The broad ligament eontains only the nterovaginal 
vessels and nerve plexus and does not earry any 
nerve fibers from the ovary. 

GAS 471-477; GA 228-229, 235 

34 e. The snperfieial perineal spaee or eleft lies be- 
tween the external perineal faseia of Gallandet [faseia 
of inferior perineal mnseles in the snperfieial perineal 
eompartment) and the membranous layer of Golles’ 
faseia. Gamper’s faseia is the superficial fatty layer of 
the anterior abdominal wall and the perinenm; Sear- 
pa’s faseia is the deep membranons layer of the ab- 
dominal wall. The perineal membrane is the inferior 
faseia of the nrogenital diaphragm that forms the infe- 
rior bonndary of the deep perineal eompartment. The 
snperior faseia of the nrogenital diaphragm bonnds the 


inferior border of the anterior reeess of the isehioanal 
fossa. There is no spaee between the nrogenital dia- 
phragm and the apex of the prostate gland. 

GAS 478-482; GA 246, 248 

35 B. The nrinary bladder wall is formed by the 
detrnsor mnsele, and it reeeives both its motor and 
sensory innervation from parasympathetie nerve fi- 
bers transmitted by way of the pelvie splanehnie 
nerves from S2 to S4. 

GAS 462-471; GA 258, 260 

36 A. The reetonterine pouch [of Douglas) is the 
lowest point of the female peritoneal eavity. There- 
fore, fluid buildup within the peritoneal eavity accu- 
mulates here when the patient is standing or sitting. 
It is aeeessible transvaginally throngh the posterior 
fornix, with the patient positioned appropriately. 

GAS 460-462; GA 210, 227 

37 E. Beeanse the penile nrethra and deep [Bucks) 
faseia are both loeated in the snperfieial perineal 
pouch, rupture will occur here, with extravasation of 
fluids into the snperfieial perineal eleft. The isehio- 
anal fossa is loeated posterior to the nrogenital trian- 
gle, behind the area of injury. The other listed spaees 
are deep to the superficial eompartment or within the 
pelvis and are not assoeiated with the area of injury. 
GAS 444-448, 478-481; GA 224-226 

38 e. The perineal braneh of the pndendal nerve is 
responsible for the innervation of the external ure- 
thral sphineter, and injury to this nerve ean resnlt in 
paralysis of the sphineter and nrinary ineontinenee. 
Pelvie splanehnie and saeral splanehnie nerves are 
antonomie nerves that do not supply skeletal muscles 
in the mogenital region. The glnteal nerves innervate 
glnteal mnseles. 

GAS 462-471; GA 238-240, 250-253 

39 D. The internal pndendal artery gives rise to both 
the dorsal artery and deep artery of the penis. The deep 
artery is the main supply for ereetile tissue; therefore, 
signifieant atheroselerosis of the internal pndendal ar- 
tery may resnlt in impotenee [ereetile dysfunction). 
GAS 471-476; GA 231-232, 236-237, 250, 252 

40 A. Ganeer present in the ingninal nodes ean be 
indieative of eaneer of the uterus at the level of the 
round ligaments, by which the eaneer passes to the 
ingninal region. IJterine eaneer must be espeeially sus- 
peeted if the tissues of the lower limb, vulva, and anal 
eanal appear normal. The peetinate line marks the end 
of the mneosal lining of the anal eanal, below which 
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the eanal is lined with nonkeratinized, stratified squa- 
mous epithelium. The peetinate line is also assoeiated 
with the distal ends of the anal eolnmns and anal 
valves. Lymphatie vessels inferior to the peetinate line 
of the anal eanal will drain into the snperfieial ingninal 
nodes, but those above the peetinate line flow to inter- 
nal iliae nodes. Lymph from the ovaries flows to the 
paraaortie nodes at the level of the kidneys. Lymph 
from the rectum flows to pelvie lymph nodes. 

GAS 477, 496; GA 254-256 

41 e. The lymphatie vessels of the ovaries join with 
lymphaties from the nterine tubes and the fundus of 
the uterus. These aseend to the right and left Inmbar 
(eaval/aortie) lymph nodes. These lymph nodes are 
the first to reeeive eaneerons eells from the ovaries. 
Snperfieial ingninal nodes drain the lower limb, the 
anterior abdominal wall inferior to the umbilicus, and 
snperfieial perineal strnetnres. The external iliae 
nodes drain the deep ingninal nodes that drain the 
elitoris and snperfieial ingninal nodes. The internal 
iliae nodes drain inferior pelvie structures and deep 
perineal stmetnres. 

GAS 477, 496; GA 254-256 

42 A. The snperfieial ingninal nodes drain snperfi- 
eial perineal stmetnres, inelnding the snperolateral 
nterine body near attaehment of the round ligament, 
skin of the perinenm [inelnding the vulva), and the 
introitns of the vagina inferior to the hymen. The in- 
ternal iliae nodes drain the middle and upper vagina, 
cervix, and body of the utems. The lumbar/lateral 
aortie lymph nodes drain the ovaries. The axillary 
lymph nodes drain the upper limb and ehest wall, 
inelnding the breast. 

GAS 477, 496; GA 254-256 

43 A. The isehial spine is the eorreet bony land- 
mark used to administer a pndendal nerve bloek. The 
pndendal nerve erosses the saerospinons ligament, 
which attaehes to the isehial spine. Aeeessing the is- 
ehial spine and thus the pudendal nerve is done most 
easily using a transvaginal approaeh. The posterior 
snperior and inferior iliae spines are loeated on the 
posterior aspeet of the pelvis and artienlate with 
the lateral aspeet of the saemm. They do not relate to 
the course of the pudendal nerve. The isehial tuber- 
osities are the most inferior aspeet of the bony pelvis. 
The skin and soft tissues around the isehial tnberosi- 
ties reeeive sensory snpply from the pndendal nerve 
and perineal branehes of the posterior femoral cuta- 
neous nerve. injeetions into the area aronnd the tu- 
berosities are less eertain, however, than injeetions at 
the saerospinons ligament and often fail to anesthe- 


tize the anal triangle well. The coccyx is a poor target 
for loeating and anesthetizing the pndendal nerve. 
GAS 421-428; GA 238-240, 250-253 

44 D. Hemorrhoids are divided into two eategories: 
internal and external. Pain due to externai hemorrhoids 
is mediated by the pndendal nerve (somatosensory), 
which serves the majority of the perinenm. The saeral 
splanehnie nerves are postganglionie sympathetie fi- 
bers from the saeral sympathetie ehain, and the pelvie 
splanehnie nerves earry parasympathetie fibers and 
sensory fibers from within the pelvis. Snperior hypo- 
gastrie nerves are mixed nerves loeated anterior to the 
saeral promontory and do not mediate pain informa- 
tion from the perinenm. The ilioingninal nerve pro- 
vides sensory innervation to the skin at the base of the 
penis; the scrotum; and upper, inner thigh. 

GAS 340, 482; GA 217 

45 e. The membranons nrethra is shorter in women 
than in men. Beeanse of its elose proximity to the 
vestibnle in women, it eommonly leads to infeetions 
of the nrinary traet. The vagina eontains more baete- 
rial flora than the penis. The prostate in the male 
prodnees a elear, alkaline fluid, but it has not been 
proved that it proteets against baeterial infeetions. 
The uterus has no known antibaeterial fnnetions. The 
seminal vesieles prodnee a frnetose-eharaeterized 
fluid that provides nutrients to the sperm for the jour- 
ney throngh the female genital traet. 

GAS 444-448; GA 227, 231 

46 A. The uterus is stabilized and anehored to the 
bladder by the pnbovesieal and vesieoeervieal faseiae 
on its anterior snrfaee. Dnring ehildbirth this eonnee- 
tive tissne ean be torn, allowing the bladder to herni- 
ate into the anterior vaginal wall, with prolapse pos- 
sible throngh the vaginal introitns. The transverse 
eervieal (eardinal) ligament is loeated within the base 
of the broad ligament and is a major ligament of the 
uterus but would offer no snpport if the bladder her- 
niates throngh the vagina. The nterosaeral ligament 
serves to anehor the uterus to the sacrum for support. 
Injury to the levator ani would not cause the bladder 
to herniate throngh the vagina. The median nmbilieal 
ligament eontains the urachus and is loeated on the 
posterior aspeet of the linea alba; the ligament is an 
embryologie remnant of the allantois. 

GAS 453-458; GA 208, 210, 219, 227 

47 A. Dnring a hystereetomy, ligation of or injnry to 
the nreter ean happen relatively easily beeanse it is 
the most susceptible structure due to its loeation. The 
nreter is loeated below the nterine vessels in the pel- 
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vie eavity approximately 1 em lateral to the supra- 
vaginal cervix. The internal iliae artery bifmeates 
near the pelvie brim but is not in elose proximity to 
the nterine vessels in the vieinity of the cervix. The 
obtnrator nerve travels along the pelvie sidewall and 
is not elose to the site of ligation of the nterine ves- 
sels. The inmbosaeral trunk is loeated on the lateral 
side of the saernm and the pelvie sidewail, not in 
elose proximity to the nterine vessels. 

GAS 359-361, 415-416, 438-441, 508; GA 235 

48 A. Vaginismns is a painfnl, psyehosomatie gyne- 
eologie disorder; it is deseribed as involving disten- 
sion of the eavernons tissnes and the bnlbospongio- 
sus and transverse perineal mnseles, the stimnlation 
of which triggers the involnntary spasms of the peri- 
vaginal and levator ani mnseles. This ean in turn lead 
to painfnl intereonrse or dysparennia. 

GAS 457-458; GA 227-231 

49 B. This is a elassie example of extravasation of 
blood and urine from the snperfieial perineal pouch. 
This usually is a resuit of rupture of the spongy ure- 
thra. The extravasation of the fluid (urine) will begin 
to invade the layer between the Bnek’s faseia and 
dartos layer. This extravasation example is evident 
due to the fluid invading up to the abdomen between 
the subcutaneous tissues and muscle faseia. If the 
fluid eolleets between the other layers of the perinenm, 
the elinieal evidenee will present differently in the 
perinenm and abdominal area. 

GAS 444-448, 479-481; GA 224-226 

50 A. The nterosaeral ligaments and the transverse 
eervieal (eardinal) ligaments are the two main liga- 
ments stabilizing the uterus. They help to inhibit the 
uterus from prolapsing into the vagina. The round liga- 
ment of the uterus is related to the deseent of the ova- 
ries in embryologie development and eontinnes into 
the ingninal eanal. The broad ligament is the peritoneal 
eovering over the nterine tubes, uterus, and vessels. 
The arcus tendineus faseia pelvis joins the mnsele fas- 
eia of the levator ani to the pnboeervieal faseia on the 
vagina and is not direetly assoeiated with the uterus or 
its ligaments. The levator ani mnseles eontribnte to the 
floor of the pelvis and snpport all of the pelvie viseera 
indireetly; it does not, however, prevent prolapse of the 
uterus into the vagina. 

GAS 454-455; GA 210, 229, 231 


mnnieate with lymphaties within the vertebral eanal 
and thus metastasize eranially. The external iliae 
nodes drain all of the anterosnperior pelvie structures, 
the lower limb and perinenm, and the body wall to 
the level of the umbilicus. The superficial inguinal 
nodes drain all of the snperfieial structures below the 
umbilicus. The deep inguinal nodes drain the glans 
penis in the male. 

GAS 477, 496; GA 254-256 

52 E. The paraaortie and lumbar nodes at the level 
of the kidneys will most likely be infiltrated by metas- 
tasis of testienlar eaneer beeanse testienlar lymphaties 
run in elose assoeiation with the testienlar vessels and 
drain the testieles and epididymis. Testienlar eaneer is 
said to be a disease that is espeeially dangerons for 
young men. The internal iliae nodes drain the inferior 
pelvis and deep perineal structures. The external iliae 
nodes drain all anterosnperior pelvie structures. The 
superficial inguinal nodes drain all of the snperfieial 
structures below the umbilicus. Finally, the deep in- 
guinal nodes reeeive more snperfieial vessels and 
drain the glans penis in males. 

GAS 477, 496; GA 254-256 

53 e. Penile ereetion is a parasympathetie mediated 
response that is delivered via the pelvie splanehnie 
nerves that pass throngh nerve bnndles on the postero- 
lateral aspeet of the prostate gland. (In prostateetomy, 
these bnndles should be left intaet, if at all possible, to 
avoid impotenee.) The pndendal nerve and its terminal 
braneh, the dorsal nerve of the penis, earry the primary 
skeletal motor and sensory innervation to the external 
genitalia, and also sympathetie fibers. Saeral splaneh- 
nie nerves eontain sympathetie fibers. 

GAS 462-471, 490-492; GA 238-240, 250-253 

54 A. Rupture of the spongy nrethra leads to accu- 
mulation of fluid (edema) in the snperfieial perineal 
eleft. The eontinnity of Golles’ faseia (snperfieial mem- 
branons layer of the snperfieial perineal faseia) with 
Searpa’s faseia of the abdominal wall allows for fluid 
spread upward upon the body wall. Rupture of the 
preprostatie methra, prostatie methra, or minary blad- 
der would lead to internal fluid accumulation within 
the pelvis beeanse they are not loeated in the perinenm. 
Damage to the meter would manifest within the abdo- 
men or pelvis, depending upon the level of rnptme. 
GAS 444-448, 478-481; GA 208, 210, 218-219, 222, 226 


51 A. The internal iliae lymph nodes and saeral 55 B. The eremasterie reflex afferents are earried 

nodes would be involved in a pelvie lymphadenee- by the iliolingninal nerve; the motor (efferent) out- 

tomy, which often would be desired in snrgieal resee- put is by the genitofemoral nerve. The sensory fibers 

tion for prostate eaneer. Saeral lymphaties ean eom- of the genitofemoral nerve are to skin over the femo- 


128 


PELVIS ANDPERINEUM 


V 


ral triangle. The ilioingninal nerve is sensory to parts 
of the snprapnbie region, anterior perinenm, and in- 
ner thigh. The iliohypogastrie nerve provides sensa- 
tion for the abdominal wall and snprapnbie area. 
The pndendal and obtnrator nerves do not travel 
throngh the ingninal eanal and would not be dam- 
aged from the hernia. In addition, they play no role 
in the eremasterie reflex. 

GAS 462-471, 490-492; GA 238-240, 250-253 

56 e. Pain from the cervix is transmitted via the 
pelvie splanehnie nerves because the cervix is below 
the pelvie pain line. Pain above the pelvie pain line is 
earried via nerves that are primarily sympathetie in 
fnnetion. The snperior hypogastrie nerves earry pain 
fibers from the upper portions of the uterus. Saeral 
splanehnie nerves are prineipally sympathetie in func- 
tion. The pndendal nerve eontains skeletal motor, 
sensory, and sympathetie fibers and provides primary 
sensory innervation to external genitalia, inelnding 
the lower third of the vagina. 

GAS 462-471, 490-492; GA 238-240, 250-253 

57 A. Pain from this area is mediated via parasym- 
pathetie responses and would thus travel to the S2 to 
S4 levels through the pelvie splanehnie nerves. The 
S2, S3, and S4 spinal eord levels also provide sensory 
innervation of the perinenm and posterior thigh. The 
suprapubic and ingninal regions are snpplied by ilio- 
ingninal and iliohypogastrie nerves (Ll). The umbili- 
eal region reeeives sensory innervation from the TIO 
level. In the epigastrie region the sensory innervation 
is provided by T7 to TIO. 

GAS 462-471, 490-492; GA 238-240, 250-253 

58 B. The left testienlar vein drains direetly into the 
left renal vein, which then erosses over the midline to 
enter the inferior vena eava. The left inferior epigas- 
trie, left internal pndendal, and left iliae veins are not 
involved in the drainage of the testes. 

GAS 474-477, 496; GA 138, 152, 183 

59 A. Dnring repair, the round ligament of the 
uterus may be seen within the ingninal eanal, al- 
though it is often a small, fibrons strand that is easily 
overlooked. The remaining ehoiees are not found in 
this region. The ovarian ligament eonneets the ovary 
to the uterus, whereas the suspensory (infundibulo- 
pelvie) ligament eontains the ovarian vessels, nerves, 
and lymphatie. The nterine tubes are lateral projee- 
tions of the uterus toward the ovaries. The mesosal- 
pinx is a portion of the peritonenm of the broad liga- 
ment that attaehes to the nterine tubes. 

GAS 454-455; GA 227-229 


60 e. The most eommon site of eetopie pregnaney 
is the nterine tube. Implantation at the internal eervi- 
eal os would be within the uterus and lead to plaeenta 
previa. The other ehoiees are less eommon sites of 
eetopie pregnaneies. 

GAS 508; GA 227-229 

61 B. Seminal vesieles prodnee the alkaline eon- 
stituent of the ejaenlate. This inelndes frnetose and 
eholine. The prostate gland seeretes prostaglandins, 
eitrie aeid, and aeid phosphatase. The kidneys are the 
site of urine prodnetion. The testes prodnee sperma- 
tozoa and sex hormones. The bulbourethral glands 
(Cowper’s glands) prodnee mucous seeretions that 
enter the penile bulb. 

GAS 451-452; GA 220, 223, 226 

62 e. In eryptorehidism, the testis has failed to de- 
seend into its proper loeation in the serotnm and may 
be found within the abdomen. 

GAS 448-451; GA 224 

63 D. By definition, the site of implantation in pla- 
eenta previa overlaps the internal eervieal os. Eetopie 
pregnaney in the nterine (Fallopian) tubes resnlts in 
tubal pregnaney. The fundus of the uterus is the nor- 
mal site of implantation. Implantation within the 
mesenteries of the abdomen will result in an abdomi- 
nal pregnaney. The cervix is not a notable site of ee- 
topie implantation. 

GAS 508; GA 228-229 

64 D. Internal hemorrhoids are loeated above the 
peetinate line. This tissne is derived from the hindgnt 
and innervated by viseeral nerves. Pain is usually not 
a symptom of internal hemorrhoids. 

GAS 480-482; GA 217 

65 e. The pelvie splanehnie nerves eontain parasym- 
pathetie efferent fibers that mediate ereetion. These 
same nerves innervate the hindgnt, the portions of the 
large intestine that were removed in this patient. 

GAS 462-471, 490-492; GA 238-240, 250-253 

66 A. The internal iliae nodes are the first in a ehain 
of lymph nodes that reeeive lymph from the uterine 
cervix. Ganeerons eells from the cervix are likely to 
involve the internal iliae nodes first. If these nodes do 
not have eaneerons eells, this indieates that the tumor 
has not spread, at least throngh lymphatie ehannels. 
GAS 477, 496; GA 254-256 

67 D. As seen in the photograph, the swollen sero- 
tum eontains mostly a elear fluid. Sinee hydroeele is 
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the accumulation of fluid between the viseeral and 
parietal layers of the tnniea vaginalis, this eondition 
best aeeonnts for the findings in this patient. 

GAS 448-451; GA 224-225 

68 e. The perineal nerve would need to be anesthe- 
tized beeanse it supplies the area deseribed. The dor- 
sal nerve to the elitoris pierees the perineal membrane 
and innervates the elitoris and not the anterior reeess 
of the isehioreetal fossa. The snperfieial perineal 
braneh of the perineal nerve snpplies only the labia 
majora. The inferior reetal nerve innervates the skin 
aronnd the anus and the external anal sphineter 
muscle. The pudendal nerve is the main nerve of the 
perinenm and gives rise to all of the aforementioned 
nerves; therefore, anesthetizing it would result in 
widespread effeets that would be superfluous to what 
is actually needed for drainage of the abseess. 

GAS 462-471, 490-492; GA 238-240, 250-253 

69 D. The inferior reetal nerve snpplies the external 
anal sphineter mnsele and the skin aronnd the anus. 
Therefore this would be the best nerve to anesthetize 
for abseess drainage in this area. The dorsal nerve to 
the elitoris does not innervate the posterior reeess of 
the perinenm. The snperfieial perineal braneh of the 
perineal nerve snpplies the labia majora and would 
not need to be anesthetized in the event of a horse- 
shoe anal abseess. The perineal nerve snpplies all the 
perineal mnseles and the labia majora, but for the 
area in question it does not have as direet a snpply as 
the inferior reetal nerve. The pndendal nerve gives off 
all the branehes above and thus anesthetizing it 
would resnlt in additional unwanted effeets. 

GAS 462-471, 490-492; GA 238-240, 250-253 

70 B. An aberrant obtnrator artery arising from the 
inferior epigastrie arteries ean be found in 20% to 
30% of the popnlation. Patients with this variation are 
more snseeptible to inadvertent damage dnring eer- 
tain smgeries if the surgeon is not aware of presenee 
of the aberrant artery. The other arteries listed would 
be less likely to be injured because the surgeon would 
assume they are present and will thus take great eare 
in making sure not to staple them. 

GAS 246, 471-476, 492-494; GA 258, 260, 263, 276, 
296, 298, 326 

71 E. The afferents of the testis and most of the duc- 
tus aeeompany sympatheties to enter the ehain at TIO- 
L2, with eell bodies in the dorsal root ganglia of those 
spinal nerves. (That’s why a kiek in the testis seems to 
hurt so terribly in the upper belly.) The more proximal 
portion of the ductus has sensory fibers in the pelvie 


splanehnies. The ilioingninal nerve is somatie and in- 
nervates the upper and medial thigh as well as the 
anterior serotnm and skin at the root of the penis, not 
the ductus deferens. The iliohypogastrie nerve is an 
anterior abdominal wall nerve that innervates trans- 
verse and oblique abdominal mnseles, snpplies skin 
above the pubis, and has cutaneous supply to the lat- 
eral buttocks. The genital braneh of the genitofemoral 
nerve snpplies the eremaster muscle and the serotnm. 
GAS 462-471, 490-492; GA 238-240, 250-253 

72 A. The ovarian arteries arise from the abdomi- 
nal aorta, deseend retroperitoneally along the poste- 
rior abdominal wall, and eross just anterior to the 
external iliae vessels. The ovarian arteries are the 
most likely source of blood from a hematoma follow- 
ing a tubal ligation. The aseending and deseending 
nterine arteries and snperior and inferior vesiele arter- 
ies braneh from the internal iliae arteries and are not 
likely to be the sonree of blood in this sitnation. 

GAS 471-476, 492-494; GA 137, 182, 235 

73 e. The ovarian vessels lie anterior to the nreter 
just proximal to the bifmeation of the aorta. The ure- 
ter is the structure that is at the most risk when ligat- 
ing the ovarian vessels. The vaginal artery is a braneh 
of the nterine artery. The nterine artery does anasto- 
mose with the ovarian vessels via the aseending uter- 
ine artery; however, it lies too far distally to be at risk 
dnring ligation of the ovarian vessels. The internal 
pndendal artery and pndendal nerve mostly lie in the 
perinenm and are not at risk. 

GAS 471-476, 492-494; GA 137, 182, 235 

74 e. The eonjngate diameter of the pelvis (antero- 
posterior) is not altered by relaxation of the pelvie 
joints. The transverse diameter is the longest distanee 
extending from the middle of one pelvie brim to the 
other. The interspinons distanee is the distanee be- 
tween the isehial spines and ehanges dramatieally 
dnring pregnaney due to relaxation of the joints. The 
diagonal eonjngate and oblique diameters are slightly 
inereased during pregnaney due to the effeets of the 
hormone relaxin. 

GAS 421-433; GA 206-207 

75 D. The obtnrator nerve innervates the major ad- 
dnetors of the thigh and the skin on the medial aspeet 
of the distal thigh. Damage to the obtnrator nerve is 
the most likely cause for the sensory and motor defieit 
experienced by the patient. The genitofemoral nerve 
is motor to the eremaster muscle and sensory to the 
skin over the femoral triangle. The ilioingninal nerve 
innervates the skin over the labium majus and upper. 
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inner thigh. The iliohypogastrie nerve snpplies skin 
over the anterolateral glnteal region and a strip to the 
area above the pnbis. The inmbosaeral trnnk eontains 
motor and sensory fibers from L4 and L5 and is the 
Inmbar eontribntion to the inmbosaeral plexus. 

GAS 462-471, 490-492; GA 238-240, 250-253 

76 A. The nenral eell bodies responsible for ereetion 
are loeated in the saeral parasympathetie nucleus (in- 
termediomedial eell column). The parasympathetie 
nervons system is responsible for prodneing an eree- 
tion. The saeral sympathetie ehain ganglia would not 
be responsible for the aetion of ereetion but rather the 
aetion of ejaenlation. The inferior mesenterie ganglion 
would not eontain parasympathetie nenral eell bodies 
responsible for ereetion beeanse they go to the hindgnt. 
The snperior hypogastrie plexus eontains few if any 
parasympathetie fibers and is not the primary loeation 
for the parasympathetie neural eell bodies. The inter- 
mediolateral column of L1 and L2 eontains nerve eell 
bodies of preganglionie sympathetie nenrons and there- 
fore would not eontribnte to prodneing an ereetion. 
GAS 462-471, 490-492; GA 238-240, 250-253 

77 B. The interspinons distanee is the distanee be- 
tween the isehial spines. The interspinons distanee is 
usually the shortest distanee, therefore being the most 
restrieted area along the birth eanal. The true conju- 
gate diameter is the anteroposterior distanee and does 
not ehange. The transverse diameter, oblique diame- 


ter, and diagonal eonjngate diameter ean ehange 
slightly dnring pregnaney, but the interspinous dis- 
tanee ehanges the most during birth; plus, it is more 
easily measured. 

GAS 421-433; GA 206-207 

78 D. Lymph vessels from the testieles follow the 
path of the testicular blood snpply [abdominal aorta), 
and therefore lymph from the testieles drains into the 
Inmbar nodes. The snperfieial ingninal lymph nodes 
drain lymph from the lower limb. The deep ingninal 
nodes drain lymph from the snperfieial ingninal 
nodes, the glans of the penis, and spongy nrethra. 
The external iliae nodes drain lymph from anterosn- 
perior pelvie structures and reeeive lymph from the 
deep ingninal nodes. Internal iliae nodes drain lymph 
from inferior pelvie structures and reeeive lymph 
from the saeral nodes. 


79 e. IJterine artery embolization is performed to 
starve nterine fibroids of their blood snpply resnlting 
in a deerease in size of these benign tumors. Follow- 
ing the proeednre, the uterus reeeives eollateral blood 
supply from the ovarian artery [a direet braneh of the 
abdominal aorta). The external iliae, inferior mesen- 
terie, internal pndendal, and snperior mesenterie ar- 
teries do not provide adequate eollateral blood supply 
to the uterus. 

GAS 471-476, 492-494; GA 234-235 


GAS 477, 496; GA 254-256 
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LOWER LIMB 


■iM A 42-year-old man is admitted to the emergeney 
department after his antomobile hit a tree, and he is 
treated for a pelvie fraetnre and several deep laeera- 
tions. Physieal examination reveals that dorsiflexion 
and inversion of the left foot and extension of the big 
toe are very weak. Sensation from the dorsnm of the 
foot, skin of the sole, and the lateral aspeet of the foot 
has been lost and the patellar reflex is normal. The foot 
is everted and plantar flexed. Which of the following 
strnetnres is most likely injnred? 

□ A. The inmbosaeral trnnk at linea terminalis 

□ B. L5 and S1 spinal nerves torn at the interverte- 

bral foramen 

□ e. Fibnlar (peroneal) division of the seiatie nerve 

at the neek of the fibnla 

□ D. Seiatie nerve injnry at the “doorway to the 

glnteal region” 

□ E. Tibial nerve in popliteal fossa 

■■ A 23-year-old man is admitted to the emergeney 
department with a deep, bleeding stab wound of the 
pelvis. After the bleeding has been arrested, an MRl 
examination gives evidenee that the right ventral pri- 
mary ramus of L4 has been transeeted. Which of the 
following problems will most likely be seen during 
physieal examination? 

□ A. Rednetion or loss of sensation from the me- 

dial aspeet of the leg 

□ B. Loss of the Aehilles tendon reflex 


□ e. Weakness of abdnetion of the thigh at the hip 

joint 

□ D. Inability to evert the foot 

□ E. Rednetion or loss of sensation from the me- 

dial aspeet of the leg and loss of Aehilles ten- 
don reflex 



A 30-year-old male snffered a snperior glnteal 
nerve injnry in a motoreyele erash in which his right 
lower limb was caught beneath the bike. He is stabi- 
lized in the emergeney department. Later he is exam- 
ined and he exhibits a waddhng gait and a positive 
Trendelenbnrg sign. Which of the following would be 
the most likely physieal finding in this patient? 

□ A. Diffienlty in standing from a sitting 
position 


□ B. The left side of the pelvis droops or sags 
when he attempts to stand with his weight 
snpported just by the right lower limb. 


□ e. The right side of the pelvis droops or sags 
when he attempts to stand with his weight 
snpported just by the left lower limb. 


□ D. Weakened flexion of the right hip 

□ E. Diffienlty in sitting from a standing position 


A 45-year-old male is treated at the hospital after 
he fell from his bieyele. Radiographie examination re- 
veals fraetnres both of the tibia and the fibnla. On 
physieal examination the patient has a foot drop, but 133 
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normal eversion [Fig. 5-1]. Which of the follovving 
nerves is most likely injnred? 

□ A. Tibial 

□ B. Gommon fibnlar (peroneal) 

□ C. Snperfieial fibnlar (peroneal) 

□ D. Saphenons 

□ E. Deep fibnlar (peroneal) 



Fig. 5-1 


WM After dividing the overlying snperfieial tissnes 
and glnteal mnsenlatnre in a 68-year-old female pa- 
tient, the orthopedie snrgeon earefnlly identified the 
nnderlying strnetnres. The key landmark in the glnteal 
region, relied npon in explorations of this area, is pro- 
vided by which of the following strnetnres? 

□ A. Glntens medins 

□ B. Obtnrator internns tendon 

□ e. Seiatie nerve 

□ D. Piriformis mnsele 

□ E. Spine of the isehinm 

H A 16-year-old male reeeived a snperfieial ent on 
the lateral side of his foot while playing football and is 
admitted to the emergeney department where the 
wound is sutured. Four days later the patient retnrns to 
the hospital with high fever and swollen lymph nodes. 
Which group of nodes will first reeeive lymph from the 
infeeted wound? 

□ A. Popliteal 

□ B. Vertieal group of superficial inguinal 

□ e. Deep ingninal 

□ D. Horizontal group of superficial inguinal 

□ E. Internal iliae 


A 49-year-old eonstrnetion worker is admitted to 
the emergeney department with a painfnl lump on the 
proximal medial aspeet of his thigh. Radiographie and 
physieal examinations reveal that the patient has a her- 
niation of abdominal viseera beneath the ingninal liga- 
ment into the thigh. Throngh which of the following 
openings will a hernia of this type initially pass to ex- 
tend from the abdomen into the thigh? 

□ A. Femoral ring 

□ B. Snperfieial ingninal ring 

□ e. Deep ingninal ring 

□ D. Fossa ovalis 

□ E. Obtnrator eanal 

A 37-year-old male is admitted to the hospital 
after an injury to his foot while playing flag football 
with friends on a Satnrday morning. A series of radio- 
graphs demonstrates a fraetnre involving the taloemral 
(tibiotalar, ankle) joint. Which movements are the ma- 
jor ones to be affeeted by this injnry? 

□ A. Plantar flexion and dorsiflexion 

□ B. Inversion and eversion 

□ e. Plantar flexion, dorsiflexion, inversion, and 

eversion 

□ D. Plantar flexion and inversion 

134 □ E. Dorsiflexion and eversion 



A 45-year-old male presents at the loeal emergeney 
elinie with the eomplaint of a painfnl knee and diffienlty 
in walking. A CT sean examination reveals a very large 
eyst in the popliteal fossa eompressing the tibial nerve. 
Which movement will most likely be affeeted? 


□ A. Dorsiflexion of the foot 

□ B. Flexion of the thigh 

□ e. Extension of the digits 

□ D. Extension of the leg 

□ E. Plantar flexion of the foot 


10 


_ A 19-year-old football player was hit on the lateral 

side of his knee just as he put that foot on the gronnd. 
Unable to walk without assistanee, he is taken to the 
hospital. An MRI examination reveals a torn medial eol- 
lateral ligament. Which stmetnre would most likely also 
be injmed due to its attaehment to this ligament? 


□ A. Medial menisens 

□ B. Anterior emeiate ligament 

□ e. Lateral menisens 

□ D. Posterior emeiate ligament 

□ E. Tendon of the semitendinosns 


11 


A 49-year-old man underwent a eoronary bypass 
graft proeednre using the great (long) saphenons vein. 
Postoperatively the patient eomplains of pain and general 
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laek of normal sensation on the medial snrfaee of the leg 
and foot on the limb from which the graft was harvested. 
Which nerve was most likely injnred dnring snrgery? 

□ A. Gommon fibnlar (peroneal) 

□ B. Snperfieial fibnlar (peroneal) 

□ e. Lateral snral 

□ D. Saphenons 

□ E. Tibial 

[H A 22-year-old football player is admitted to the 
hospital with pain and swelling over the lateral aspeet 
of the ankle. The emergeney department doetor diagno- 
ses an inversion sprain. Which ligament was most 
likely injnred? 

□ A. Galeaneonavienlar (spring) 

□ B. Galeaneofibnlar 

□ e. Long plantar 

□ D. Short plantar 

□ E. Deltoid 


13 


A 72-year-old woman is admitted to the hospital 
with a painfnl right foot. A CT sean examination re- 
veals a thrombotie oeelnsion of the femoral artery in 
the proximal part of the addnetor eanal. Which artery 
will most likely provide blood snpply to the leg throngh 
the genienlar anastomosis? 


□ A. Medial circumflex femoral 

□ B. Deseending braneh of the lateral circumflex 

femoral 


□ e. First perforating braneh of the deep femoral 

□ D. Inferior glnteal 

□ E. Deseending genienlar braneh of femoral 


14 


_ A 75-year-old woman is admitted to the hospital 

after falling in her bathroom. Radiographie examina- 
tion reveals an extracapsular fracture of the femoral 
neek. Which artery is most likely at risk for injnry? 


□ A. Inferior glnteal 

□ B. First perforating braneh of deep femoral 

□ e. Medial circumflex femoral 


□ D. Obturator 


□ E. Superior gluteal 


iH A 56-year-old male with advaneed bladder earei- 
noma snffers from diffienlty while walking. Mnsele 
testing reveals weakened addnetors of the right thigh. 
Which nerve is most likely being eompressed by the 
tumor to result in walking diffienlty? 

□ A. Femoral 

□ B. Obtnrator 


□ e. Gommon fibnlar (peroneal) 

□ D. Tibial 

□ E. Seiatie 


16 


Upon removal of a leg east, a 15-year-old boy 
eomplains of nnmbness of the dorsnm of his right foot 
and inability to dorsiflex and evert his foot. Which is 
the most probable site of the nerve eompression that 
resnlted in these symptoms? 

□ A. Popliteal fossa 


□ B. Neek of the fibnla 

□ e. Lateral eompartment of the leg 

□ D. Anterior eompartment of the leg 

□ E. Medial malleolns 
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_ A 32-year-old patient reeeived a badly plaeed in- 

tramuscular injeetion to the posterior part of his glnteal 
region. The needle injnred a motor nerve in the area. 
Later, he had great diffienlty rising to a standing posi- 
tion from a seated position. Which mnsele was most 
likely affeeted by the injnry? 


□ A. Gluteus maximus 

□ B. Gluteus minimus 


□ e. Hamstrings 

□ D. Iliopsoas 

□ E. Obtnrator internns 


lf:l Dnring the preparation of an evening meal a fe- 
male medieal stndent dropped a sharp, slender kitehen 
knife. The blade piereed the first web spaee of her foot, 
resnlting in nnmbness along adjaeent sides of the first 
and seeond toes. Which nerve was most likely injnred? 

□ A. Saphenons 

□ B. Deep fibnlar (peroneal) 

□ e. Snperfieial fibnlar (peroneal) 

□ D. Sural 

□ E. Gommon fibnlar (peroneal) 

IM Following an injnry snffered in a soeeer mateh, a 
32-year-old female is examined in a seated position in 
the orthopedie elinie. Holding the right tibia with both 
hands, the elinieian ean press the tibia backward under 
the distal part of her femur. The left tibia eannot be 
displaeed in this way. Which structure was most likely 
damaged in the right knee? 

□ A. Anterior erneiate ligament 

□ B. Lateral eollateral ligament 

□ e. Medial eollateral ligament 

□ D. Medial menisens 

□ E. Posterior erneiate ligament 
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[jj A 22-year-old woman is admitted to the emer- 
geney department after another vehiele eollided with 
the passenger side of the eonvertible in which she was 
riding. Radiographie examination reveals an avnlsion 
fraetnre of the greater troehanter. Which of the follow- 
ing mnseles would continue to function normally if 
such an injury was incurred? 


□ A. Piriformis 

□ B. Obturator internus 

□ e. Gluteus medius 

□ D. Gluteus maximus 

□ E. Gluteus minimus 


H| The news reported that the 58-year-old ambassa- 
dor reeeived a slashing wound to the upper medial 
thigh and died from exsanguination in less than 2 min- 
utes. What was the most likely nature of his injury? 

□ A. The femoral artery was cut at the inguinal 

ligament. 

□ B. A vessel or vessels were injured at the apex 

of the femoral triangle. 

□ e. The femoral vein was transeeted at its junc- 

tion with the saphenous vein. 

□ D. The medial circumflex femoral was severed at 

its origin. 

□ E. The deep femoral artery was divided at its 

origin. 
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A 72-year-old female snffered a hip disloeation 
when she fell down the steps to her garage. Which of 
the following structures is most signifieant in resisting 
hyperextension of the hip joint? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 

23 
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geney department with severe pain of his right hip and 
thigh. A radiographie examination reveals avasenlar 
neerosis of the femoral head (Fig. 5-2). Which of the 
following eonditions most likely oeenrred to produce 
avascular neerosis in this patient? 


□ A. Disloeation of the hip with tearing of the liga- 

ment of the head of the femur 

□ B. intertroehanterie fraetnre of the femur 

□ e. Intracapsular femoral neek fracture 

□ D. Thrombosis of the obturator artery 

□ E. Comminuted fracture of the extracapsular 

femoral neek 



Fig. 5-2 

m A 58-year-old male farmer was aeeidentally strnek 
with a seythe (a long, enrved cutting blade) by another 
worker while they were entting wheat. He was admit- 
ted to the county hospital with severe bleeding. During 
physieal examination the doetor noted that the patient 
has foot drop, althongh sensation was present over the 
dorsnm of the foot and the skin of the posterior ealf. 
Which of the following nerves was injnred? 

□ A. Femoral nerve 

□ B. Seiatie nerve 

□ e. Snperfieial fibnlar (peroneal) nerve 

□ D. Deep fibnlar (peroneal) nerve 

□ E. Gommon fibnlar (peroneal) nerve 

A 45-year-old man is admitted to the emergeney 
department after experiencing a sharp pain while lift- 
ing a box of books. He told the physieian that he “felt 
the pain in my baekside, the baek of my thigh, my leg, 
and the side of my foot.” Dnring physieal examination 
it is observed that his Aehilles tendon jerk is weakened 
on the affeeted side. Which is the most likely cause of 
injury? 

□ A. Disk lesion at L3-4 

□ B. Disk lesion at L4-5 

□ e. Disk lesion at L5-S1 

□ D. Disk lesion at Sl-2 

□ E. Glnteal crush syndrome of seiatie nerve or 

piriformis syndrome 


26 


_ A 55-year-old woman is admitted to the emer- 

geney department after an automobile erash. Physieal 
examination reveals that the patient’s foot is everted 
and she eannot invert it. A weakness in dorsiflexion 
and inversion of the foot is noted. Her ipsilateral patel- 
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lar reflex is reduced in quality, although the Aehilles 
tendon reflex is brisk. Knee extension is almost normal, 
as are all hip movements and knee flexion. Sensation 
is greatly redneed on the medial side of the leg. Which 
of the following nerves is most likely injnred? 

□ A. Femoral nerve 

□ B. L4 spinal nerve 

□ e. L4 and L5 spinal nerves 

□ D. Gommon fibnlar (peroneal) nerve 

□ E. Tibial nerve 


A 46-year-old woman stepped on a broken wine 
bottle on the sidewalk and the sharp glass entered the 
posterior part of her foot. The patient was admitted to 
the hospital, and a physieal examination eonelnded 
that her lateral plantar nerve had been transeeted (cut 
through). Which of the following eonditions will most 
likely be eonfirmed by physieal examination? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 

28 

A 


the third toe 


examined by the elinieian beeanse of pain and serions 
disability snffered from a kiek to the side of his knee. 
Physieal examination revealed a dark bmise just distal 
to the head of the fibula. Which of the following mus- 
eles will most likely be paralyzed? 


□ A. Tibialis anterior and extensor digitomm 

longns 

□ B. Tibialis posterior 

□ e. Solens and gastroenemins 

□ D. Plantaris and poplitens 

□ E. Flexor digitomm longns and flexor hallneis 

longns 


29 


A 61-year-old female immigrant had been diag- 
nosed with spinal tuberculosis. The woman had devel- 
oped a fluctuant, red, tender bulge on one flank, with 
a similar bulge in the groin on the same side. This pre- 
sentation is likely due to spread of disease proeess 
within the faseia of a mnsele with which of the follow- 
ing aetions at the hip? 


□ A. Abdnetion 

□ B. Addnetion 

□ e. Extension 

□ D. Flexion 

□ E. Internal rotation 


[jj In an aeeident dnring eleannp of an old residen- 
tial area of the eity, the Aehilles tendon of a 32-year-old 
worker was cut through by the blade of a bmsh cutter. 
The patient is admitted to the hospital and a laeeration 
of the Aehilles tendon is diagnosed. Which of the fol- 
lowing bones serves as an insertion for the Aehilles 


tendon? 


□ 

A. 

Calcaneus 

□ 

B. 

Fibula 

□ 

e. 

Cuboid 

□ 

D. 

Talus 

□ 

E. 

Navicular 


leiil A 27-year-old female tennis pro injnred her ankle 
dnring the quarterfinal mateh. A physieal examination 
at the ontpatient elinie revealed a severe inversion 
sprain of the ankle. Which of the foliowing stmetnres 
is most eommonly damaged in such injmies? 

□ A. Medial plantar nerve 

□ B. Tibial nerve 

□ e. Anterior talofibnlar ligament 

□ D. Posterior talofibnlar ligament 

□ E. Deltoid ligament 


32 


A 41-year-old man is admitted to the emergeney 
department with a swollen and painfnl foot. Radio- 
graphie examination reveals that the head of the talus 
has beeome displaeed inferiorly, thereby eansing the 
medial longitndinal areh of the foot to fall. What would 
be the most likely cause in this ease? 


□ A. Tearing of the plantar ealeaneonavienlar 

(spring) ligament 

□ B. Fraetnre of the enboid bone 

□ e. Intermption of the plantar aponenrosis 

□ D. Sprain of the anterior talofibnlar ligament 

□ E. Sprain of the deltoid ligament 


33 


Dnring a football game a 21-year-old wide re- 
eeiver was illegally bloeked by a linebaeker, who threw 
himself against the posterolateral aspeet of the mnner’s 
left knee. As he lay on the gronnd, the wide reeeiver 
grasped his knee in obvions pain. Which of the foliow- 
ing stmetnres is frequently snbjeet to injnry from this 
type of foree against the knee? 


□ A. Fibnlar eollateral ligament 

□ B. Anterior emeiate ligament 

□ e. Lateral menisens and posterior emeiate 

ligament 

□ D. Fibnlar eollateral and posterior emeiate 

ligament 

□ E. All the ligaments of the knee will be affeeted. 
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Kl Arteriography of an 82-year-old female reveals a 
possible cause for her limb pain during her workout 
routines in the health spa. The artery that was oc- 
cluded is one that shonld have been demonstrable 
passing between the proximal part of the spaee be- 
tween the tibia and fibula. Which of the following ar- 
teries is most likely affeeted? 

□ A. Deep femoral 

□ B. Popliteal 

□ e. Posterior tibial 

□ D. Fibnlar (peroneal) 

□ E. Anterior tibial 

m A 43-year-old man visits the ontpatient elinie 
with a painfnl, swollen knee joint. The patient’s history 
reveals ehronie gonoeoeeal arthritis. A knee aspiration 
is ordered for baeterial culture of the synovial fluid. A 
standard snprapatellar approaeh is used, and the nee- 
dle passes from the lateral aspeet of the thigh into the 
region immediately proximal to and deep to the patella. 
Throngh which of the following mnseles would the 
needle pass? 

□ A. Addnetor magnns 

□ B. Short head of bieeps femoris 

□ e. Reetns femoris 

□ D. Sartorins 

□ E. Vastns lateralis 


36 


A 34-year-old power lifter visits the ontpatient 
elinie beeanse he has diffienlty walking. During physi- 
eal examination it is observed that the patient has a 
problem nnloeking the knee joint to permit flexion of 
the leg. Which of the following mnseles is most likely 
damaged? 

□ A. Bieeps femoris 

□ B. Gastroenemins 


□ e. Poplitens 

□ D. Semimembranosns 

□ E. Reetns femoris 


37 


A 32-year-old male basketball player eomes down 
hard on his ankle. He is admitted to the ontpatient 
elinie, and radiographie examination reveals a Pott’s 
fraetnre. What ligament is most likely injnred? 


□ A. Calcaneofibular ligament 

□ B. Deltoid ligament 

□ e. Spring ligament 

□ D. Plantar ligament 

□ E. Long plantar ligament 


leRl A 23-year-old male is admitted to the emergeney 
department with pain and eyanosis of his right lower 
limb. Doppler ultrasound stndies reveal defieieney in 
development of his femoral artery, which appears to 
terminate midthigh. A thrombotie oeelnsion is seen 
in an unusual, rather tortuous, large vessel in the 
posterior eompartment of the thigh, arising in the 
glnteal area and continuous inferiorly with a normal- 
appearing popliteal artery. It is deeided that a vascu- 
lar graft should be plaeed from the femoral artery to 
the popliteal artery. What is the identity of the aber- 
rant artery? 

□ A. A large, fifth perforating braneh of the fem- 

oral 

□ B. An isehiatie braneh of the inferior glnteal ar- 

tery 

□ e. Deseending braneh of the medial circumflex 

femoral 

□ D. Deseending braneh of the snperior glnteal ar- 

tery 

□ E. An enlarged deseending lateral circumflex 

femoral artery 

m When he attempted to lift one side of his new 
eleetrie antomobile from the ground to demonstrate his 
strength, the 51-year-old male felt a sharp pain in his 
baek and quickly dropped the vehiele. Upon examina- 
tion it is observed that the patient has defieits in sensa- 
tion on the dorsum and sole of his foot and marked 
weakness in abdnetion and lateral rotation of the lower 
limb. What was the nature of his injury? 

□ A. Piriformis syndrome, with entrapment of the 

seiatie nerve 

□ B. Disk lesion at L3-4 

□ e. Disk lesion at L4-5 

□ D. Disk lesion at L5-S1 

□ E. Posterior hip disloeation 

Lhl A 43-year-old female is examined by a nenrolo- 
gist, to whom she eomplains of pain in her lower limb 
of 6 months’ dnration. She has pain in the glnteal area, 
thigh, and leg. The nenrologist observes redneed sensa- 
tion over the dorsnm and lateral side of the involved 
foot and some weakness in foot dorsiflexion and ever- 
sion. A diagnosis of a piriformis entrapment syndrome 
is made, with eompression of the fibnlar [peroneal) 
division of the seiatie nerve. Which of the following 
eonditions did the nenrologist also most likely find dur- 
ing her physieal examination of the patient? 

□ A. Paralysis of plantar flexion 

□ B. Instability of the knee, due to paralysis of the 

quadriceps femoris 
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□ C. Foot drop 

□ D. Spasm or donie eontraetnres of the addnetor 

mnsenlatnre of the thigh 

□ E. Loss of sensation in the glnteal area, by paral- 

ysis of anterior dnneal nerves 

til Three years following a 62-year-old’s hip replaee- 
ment, the man’s CAT seans indieated that two of his 
larger hip mnsdes had been replaeed by adipose tissne. 
The opinion is offered that his snperior glnteal nerve 
eonld have been injnred dnring the replaeement proee- 
dnre, and the mnsdes snpplied by that nerve had atro- 
phied and been replaeed by fat. Which of the following 
mnsdes reeeives its innervation from the snperior glu- 
teal nerve? 

□ A. Tensor fasdae latae 

□ B. Reetns femoris 

□ e. Glntens maximus 

□ D. Piriformis 

□ E. Quadratus femoris 


42 


A popliteal arterial anemysm ean be very fragile, 
bnrsting with great loss of blood and the potential loss 
of the leg if it is not dealt with safely and effeetively. In 
a previons eentnry, Dr. John Hnnter diseovered that if 
a primary artery of the thigh is temporarily eompressed, 
blood flow in the popliteal artery ean be redneed long 
enongh to treat the anenrysm in the popliteal fossa 
snrgieally, with safety. What structure is indieated in 
Fig. 5-3 that is related to his snrgieal proeednre? 

□ A. Sartorins 

□ B. Femoral vein 


□ e. Femoral artery 

□ D. Graeilis 


□ E. Addnetor brevis 



Fig. 5-3 From Weir J, Abrahams P: Imaging Atlas of 
Hnman Anatomy, ed 3, p 159, Philadelphia, 2003, 
Mosby. 


m A 49-year-old male worker fell from a ladder, with 
his weight impaeting on the heels of his feet. Radio- 
graphie examination reveals eomminnted ealeaneal frae- 
tures. After the injury the eontraetion of which one of 
the following mnseles could most likely inerease the 
pain in the injnred foot? 

□ A. Flexor digitornm profundus 

□ B. Gastrocnemius 

□ e. Tibialis posterior 

□ D. Tibialis anterior 

□ E. Fibnlaris (peronens) longns 

LE:l A 24-year-old female reeeived a small-ealiber bul- 
let wound to the popliteal fossa from a drive-by assail- 
ant. The patient was admitted to the emergeney depart- 
ment, where the snrgeons reeognized that the bnllet 
had severed the tibial nerve. Such an injnry would 
most likely result in which of the following? 

□ A. Inability to extend the leg at the knee 

□ B. Foot drop 

□ e. A dorsiflexed and everted foot 

□ D. A plantar flexed and inverted foot 

□ E. Total inability to flex the leg at the knee 

joint 


45 


An 82-year-old grandmother slipped on the pol- 
ished floor in her front hall and was transported to the 
emergeney department and admitted for examination 
with a eomplaint of great pain in her right lower limb. 
Dnring physieal examination it is observed by the resi- 
dent that the right lower limb is laterally rotated and 
notieeably shorter than her left limb. Radiographie ex- 
amination reveals an intraeapsnlar fraetnre of the fem- 
oral neek. Which of the following arteries snpplies the 
head of the femur in early ehildhood but no longer in 
a patient of this age? 

□ A. Snperior glnteal 


□ B. Lateral circumflex femoral 

□ e. A braneh of the obtnrator artery 


□ D. Inferior glnteal 

□ E. Internal pndendal 


46 


_ A 19-year-old patient is admitted to the orthope- 

die serviee with a eomplaint of severe pain in his very 
swollen and diseolored foot. He states that he hurt 
the foot when jnmping from his girlfriend’s bedroom 
window to the eonerete driveway below. Plain film 
radiographie stndies reveal that the head of the talus 
has beeome displaeed inferiorly, thereby eansing the 
medial longitndinal areh of the foot to fall. What 
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would be the most likely, serious problem in such a 
ease? 

□ A. Tearing of the plantar ealeaneonavienlar 

[spring] ligament 

□ B. Fraetnre of the enboid bone 

□ e. Intermption of the plantar aponenrosis 

□ D. Sprain of the anterior talofibnlar ligament 

□ E. Dismption of the distal tibiofibnlar ligament 

Lfà A 29-year-old male poliee offieer is examined in a 
neighborhood elinie, with a eomplaint of diseomfort in 
the lateral thigh. Dnring the taking of the patient’s 
medieal history the physieian observes that the poliee- 
man is rather overweight and that he is wearing a 
heavy leather belt, to which numerous objeets are at- 
taehed, including his empty holster. After a thorongh 
physieal examination a tentative diagnosis is advaneed 
of meralgia paresthetiea. Which of the following nerves 
is most likely involved? 

□ A. Snperior glnteal 

□ B. Femoral 

□ e. Obtnrator 

□ D. Fibnlar (peroneal) division of seiatie 

□ E. Lateral femoral cutaneous 

Ll'-l The swollen and painfnl left foot of a 23-year-old 
female long-distanee mnner is examined in the nniver- 
sity orthopedie elinie. She states that she stepped on an 
nnseen sharp objeet while mnning throngh the park sev- 
eral days earlier. Emergent snrgery is ordered to deal with 
her tarsal tnnnel syndrome. The tarsal tnnnel is oeenpied 
normally by tendons, vessels, and nerves that pass be- 
neath a very strong band of tissne (the laeiniate liga- 
ment) on the medial side of the ankle. What is the most 
anterior of the stmetnres that pass throngh this tnnnel? 

□ A. Flexor hallneis longus tendon 

□ B. Plantaris tendon 

□ e. Tibialis anterior tendon 

□ D. Tibialis posterior tendon 

□ E. Tibial nerve 


A 22-year-old man is admitted to the emergeney 
department after falling from his bieyele. Radiographie 
examination reveals a fraetnre of the tibia above the 
ankle. MRI and physieal examination reveal that 
the tibial nerve is severed on the posterior aspeet of the 
tibia. Which of the following signs will most likely be 
present dnring physieal examination? 

□ A. Sensory loss of the dorsnm of the foot 

□ B. Sensory loss on the sole of the foot 

□ e. Foot drop 

□ D. Paralysis of the extensor digitomm brevis 

□ E. Sensory loss of the entire foot 

Mil A 24-year-old man is admitted to the emergeney 
department after a ear eollision. Radiographie examina- 
tion reveals a fraetnre at the jnnetion of the middle and 
lower thirds of the femur. An MRI examination pro- 
vides evidenee that the popliteal vessels were injnred 
when the distal fragment of the fraetnre was pnlled 
posteriorly. Which of the following mnseles is most 
likely to displaee the distal fraetnre fragment? 

□ A. Solens 

□ B. Gastroenemins 

□ e. Semitendinosns 

□ D. Graeilis 

□ E. Tibialis anterior 


52 


A 65-year-old man is admitted to the hospital af- 
ter falling from his roof while eleaning leaves and pine 
needles from the gntters. Among other injnries snffered 
in his fall, radiographie examination reveals a fraetnre 
of the talus bone in one foot. Much of the blood supply 
of this bone ean be lost in such an injnry and ean result 
in osteoneerosis. From what artery does this bone re- 
eeive its primary vasenlar snpply? 

□ A. Medial plantar 

□ B. Lateral plantar 

□ e. Dorsalis pedis 

□ D. Anterior tibial 

□ E. Posterior tibial 
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A 42-year-old male sign painter is admitted to the 
emergeney department after falling to the sidewalk 
from his ladder. Radiographie examination reveals a 
fraetnre of the proximal femur. Which of the following 
arteries snpplies the proximal part of the femur? 


□ A. Deep circumflex iliae 

□ B. Acetabular braneh of obtnrator 

□ e. Lateral circumflex femoral 

□ D. A braneh of profnnda femoris 

□ E. Medial circumflex femoral 


53 


_ A 58-year-old female daneer presented to the or- 

thopedie elinie with a eomplaint of great pain dnring 
her work beeanse of bilateral bnnions. She was referred 
to a podiatrie snrgeon who sehednled her for snrgery. 
The protmding bony and soft tissnes of the toe were 
excised, and a mnsele was refleeted from the lateral 
side of the proximal phalanx, together with a sesamoid 
bone, upon which the mnsele also inserted. What 
mnsele was this? 


□ A. Addnetor hallneis 

□ B. Abdnetor hallneis 
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□ C. First dorsal interosseous 

□ D. First lumbrical 

□ E. Quadratus plantae 


54 


A 34-year-old male long-distanee mnner eom- 
plained to the team physieian of svvelling and pain of 
his shin. Skin testing in a physieal examination showed 
normal cutaneous sensation of the leg. Muscular 
strength tests, however, showed marked weakness of 
dorsiflexion and impaired inversion of the foot. Which 
nerve serves the mnseles involved in the painfnl 
swelling? 


□ A. Gommon fibnlar (peroneal) 

□ B. Deep fibnlar (peroneal) 


□ e. Seiatie 


□ D. Snperfieial fibnlar (peroneal) 

□ E. Tibial 


55 


A 7-year-old girl aeeidentally stepped on a sharp 
snail shell while walking to the beaeh. She was ad- 
mitted to the hospital, where she reeeived a tetanns 
shot, and the wound was eleaned thoronghly and 
sutured. One week later, dnring a retnrn visit to her 
physieian, it is seen that she has great diffienlty 
in flexing her big toe, even thongh there is no inflam- 
mation present in the sole of the foot. Which nerve 
was most likely damaged by the piereing of the 
shell? 


□ A. Lateral plantar nerve 

□ B. Medial plantar nerve 

□ e. Sural nerve 

□ D. Snperfieial fibnlar (peroneal) nerve 

□ E. Deep fibnlar (peroneal) nerve 


m A 49-year-old man is admitted to the emergeney 
department with a eold and pale foot. Physieal exami- 
nation reveals that the patient snffers from peripheral 
vasenlar disease; duplex ultrasound stndies indieate 
possible oeelnsion of his popliteal artery, and the pulse 
of the posterior tibial artery is absent. What is the most 
eommon loeation for palpation of the pulse of the pos- 
terior tibial artery? 

□ A. Lateral to the muscular belly of the abductor 

hallucis 

□ B. Posteroinferior to the medial femoral eondyle 

□ e. Groove midway between the lateral malleolns 

and the ealeanens 

□ D. Groove midway between the medial malleolns 

and the ealeanens 

□ E. Medially, between the two heads of the gas- 

troenemins 


The young parents were eoneerned that their 
14-month-old danghter had not yet begun walking. 
Their pediatrieian reassnred them, saying that one of 
the mnseles of the leg, the fibnlaris (peronens) tertins, 
had to eomplete its eentral nenrologie development 
before the ehild could lift the outer eorner of the foot 
and walk without stumbling over her toes. What is the 
most eommon nerve supply of this muscle? 

□ A. Sural 

□ B. Lateral plantar 

□ e. Deep fibnlar (peroneal) 

□ D. Snperfieial fibnlar (peroneal) 

□ E. Tibial 


m A 22-year-old woman is admitted with high fever 
and vaginal diseharge. Physieal and laboratory exami- 
nations reveal gonorrheal infeetion. A series of intra- 
muscular antibiotie injeetions are ordered. Into which 
of the foliowing parts of the glnteal region should the 
antibiotie be injeeted to avoid nerve injnry? 

□ A. Anterior and snperior to a line between the 

posterior snperior iliae spine and the greater 

troehanter 

□ B. In the middle of a line between the anterior 

snperior iliae spine and the isehial tnberosity 

□ e. Inferolateral to a line between the posterior 

snperior iliae spine and the greater troehanter 

□ D. Inferomedial to a line between the posterior 

snperior iliae spine and the greater troehanter 

□ E. Halfway between the iliae tnberosity and the 

greater troehanter 


59 


A 45-year-old intoxicated male was strnek by a 
tour bus while walking in the middle of the street. The 
man was admitted to the emergeney department and 
dnring physieal examination was diagnosed with “seis- 
sor gait,” in which an individnal erosses one limb in 
front of the other, due to powerful hip adduction. 
Which of the following nerves was most likely involved 
in this eondition? 

□ A. Tibial 


□ B. Obtnrator 

□ e. Inferior glnteal 

□ D. Snperior glnteal 

□ E. Femoral 


60 


The baby was quite large, and the pelvis of the 
mother-to-be was somewhat narrow, eansing her eon- 
siderable diffienlty and pain dnring the delivery. At her 
speeifie request, it was deeided to injeet loeal anes- 
thetie into the perinenm. The genitofemoral and ilioin- 
gninal nerves were infiltrated anteriorly, and a deep 
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injeetion was made medial to the isehial tnberosity to 
anesthetize the pndendal nerve, which snpplies mneh 
of the perinenm in most eases. A few minntes later, it 
beeame very obvions to those in attendanee that the 
injeetion had not been effeetive enongh in the eentral 
and posterior parts of the perinenm. A separate injee- 
tion was therefore inserted lateral to the isehial tnber- 
osity. What other nerve(s) ean provide much of the 
sensory supply to the perineum in some individnals? 

□ A. Posterior femoral cutaneous 

□ B. Inferior elnneal nerves 

□ e. lliohypogastrie nerve 

□ D. Inferior glnteal nerve 

□ E. Middle elnneal nerves 



A 55-year-old man is admitted to the hospital for 
an iliofemoral bypass. The operation is performed suc- 
cessfully and the blood flow between the iliae and 
femoral arteries is restored. Dnring rehabilitation which 
of the following arteries should be palpated to monitor 
good eirenlation of the lower limb? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 

62 

A 


A 55-year-old woman is bitten by a dog in the 
dorsnm of the foot and is admitted to the emergeney 
department. The wound is eleaned thoronghly, during 
which it is seen that no tendons have been cut, but the 
dorsalis pedis artery and the aeeompanying nerve have 
been injnred. Which of the following eonditions would 
be expected during physieal examination? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 

63 

A 
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of snrgery with a eomplaint of BelTs palsy, which had 
appeared a year earlier and had resnlted in paralysis of 
mnseles of one side of her faee. The ehief of plastie 
snrgery reeommends a nerve graft, taking a cutaneous 
nerve from the lower limb to replaee the defeetive fa- 
eial nerve. The snrgery is successful. Six months after 
the proeednre, there is restoration of fnnetion of previ- 
ously paralyzed faeial muscles. There is an area of skin 
on the baek of the leg laterally and also on the lateral 
side of the foot that has no sensation. What nerve was 
used in the grafting proeednre? 


□ A. Snperfieial fibnlar (peroneal) 

□ B. Tibial 

□ e. Gommon fibnlar (peroneal) 

□ D. Sural 

□ E. Saphenous 

m A lO-year-old girl is admitted to the emergeney de- 
partment after falling from a tree in which she was play- 
ing with her friends. Radiographie and physieal examina- 
tions reveal Osgood-Sehlatter disease (Fig. 5-4). Which of 
the following bony stmetnres is ehiefly affeeted? 

□ A. Medial eondyle of tibia 

□ B. Posterior intereondylar area 

□ e. intereondylar eminenee 

□ D. Tibial tnberosity 

□ E. Anterolateral tibial tnberele (Gerdy’s tnberele) 



Fig. 5-4 


65 


An 81-year-old male is admitted to the emergeney 
department with severe pain in his knees. The patient 
has a long history of osteoarthritis. Radiographie exami- 
nation reveals degeneration of the joints of his lower 
limbs. The degeneration is more severe on the medial 
side of the knees, which eanses his knees to be bowed 
outward when he stands npright. Which of the following 
terms best deseribes the eondition of his knees? 


□ A. Genu vams 

□ B. Genu valgus 

□ e. Coxa vams 
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□ D. Coxa valgus 

□ E. Hallux valgus 

Kíl The patellar reflex appears to be markedly re- 
duced in a 33-year-old diabetie female patient, due to 
defieient vasenlar supply of the nerves of her lower 
limb. The tendon of which of the following mnseles is 
stretehed during the patellar reflex? 

□ A. Quadriceps femoris 

□ B. Quadratus femoris 

□ e. Sartorius 

□ D. Pectineus 

□ E. Bieeps femoris 
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_ A 52-year-old woman is admitted to the emer- 

geney department after severely injnring her right 
lower limb when she fell from a trampoline. Radio- 
graphie examination reveals a trimalleolar fraetnre of 
the ankle involving the lateral malleolns, medial mal- 
leolus, and the posterior proeess of the tibia. Which of 
the following bones will also most likely be affeeted? 

□ A. Navienlar 


□ B. Calcaneus 

□ e. Cuneiform 


□ D. Cuboid 

□ E. Talus 


m A 63-year-old woman visits the ontpatient ortho- 
pedie elinie with the eomplaint of pain in her foot for 
more than a year. Radiographie and physieal examina- 
tions give evidenee of eonstant extension at the meta- 
tarsophalangeal joints, hyperflexion at the proximal 
interphalangeal joints, and extension of distal interpha- 
langeal joints (Fig. 5-6). Which of the following terms 
is most aeenrate to deseribe the signs of physieal ex- 
amination? 

□ A. Pes planns 

□ B. Pes cavus 

□ e. Hammer toes 

□ D. Claw toes 

□ E. Hallux valgus 



Fig. 5-6 
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_ A 72-year-old male visits the outpatient elinie 

with a eomplaint of great pain when walking. Physieal 
examination reveals the problems in his feet as shown 
in Fig. 5-5. What is the most likely diagnosis? 

□ A. Coxa varus 


□ B. Coxa valgus 

□ e. Genu valgus 

□ D. Genu vara 

□ E. Hallux valgus 



Fig. 5-5 


EjJ A 58-year-old man is admitted to the hospital 
with pain in his lower limb for the past 2 months. 
Physieal examination reveals point tenderness in the 
region of his greater seiatie foramen, with pain radiat- 
ing down the posterior aspeet of his thigh. An MRI 
examination reveals that the patient snffers from piri- 
formis entrapment syndrome. He is direeted to treat- 
ment by a physieal therapist for stretehing and relax- 
ation of the mnsele. Entrapment of which of the 
following nerves ean mimie piriformis entrapment 
syndrome? 

□ A. L4 

□ B. L5 

□ e. S1 

□ D. S2 

□ E. S3 
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A 22-year-old woman is found in a eomatose eon- 
dition, having lain for an unknown length of time on 
the tile floor of the eonrtyard. She is found in posses- 
sion of eoeaine. The patient is transported to the hospi- 
tal while EMT personnel reeeive instmetions for treat- 
ment of dmg overdose. Dnring the physieal examination 
the patienTs glnteal region shows signs of isehemia. 
After regaining eonseionsness, she exhibits paralysis of 
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knee flexion and dorsal and plantar flexion and sensory 
loss in the limb. What is the most likely diagnosis? 

□ A. Tibial nerve loss 

□ B. Sl-2 nerve eompression 

□ e. Glnteal ernsh injnry 

□ D. Piriformis entrapment syndrome 

□ E. Femoral nerve entrapment 

A 75-year-old man is admitted to the emergeney 
department with severe pain at his right hip and thigh. 
An MRI examination reveals avasenlar neerosis of the 
femoral head (Fig. 5-7). Which of the following arteries 
is most likely injnred, resnlting in avasenlar neerosis? 

□ A. Deep circumflex iliae 

□ B. Acetabular braneh of obtnrator 

□ e. Deseending braneh of lateral circumflex femoral 

□ D. First perforating braneh of profnnda femoris 

□ E. Aseending braneh of medial circumflex femoral 



Fig. 5-7 

A 27-year-old female had suffered a penetrating 
injnry in the popliteal region by an objeet thrown from 
a riding lawnmower. She was admitted to the emer- 
geney department for removal of the foreign body. Af- 
ter making a midline ineision in the skin of the popli- 
teal fossa, the snrgieal resident observed a vein of 
moderate size in the snperfieial tissnes. What vein 
would be expected at this loeation? 

□ A. Popliteal vein 

□ B. Perforating tribntary to the deep femoral vein 

□ e. Great saphenons vein 

□ D. Lesser (short) saphenons vein 

□ E. Snperior medial genienlar vein 
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_ A 58-year-old diabetie patient is admitted to the 

hospital with a painfnl foot. Physieal examination re- 
144 veals that the patient snffers from peripheral vasenlar 


disease. There is no deteetable dorsalis pedis arterial 
pulse, but the posterior tibial pulse is strong. Which of 
the following arteries will most likely provide adequate 
eollateral supply from the plantar snrfaee to the toes 
and dorsnm of the foot? 

□ A. Anterior tibial 

□ B. Fibnlar (peroneal) 

□ e. Arenate 

□ D. Medial plantar 

□ E. Lateral plantar 

A 32-year-old man is admitted to the emergeney 
department after an injnry to his foot while playing foot- 
ball with his eollege friends. An MRI examination re- 
veals mnltiple tendinons tears (Fig. 5-8). Which of the 
following bones is assoeiated with the mnsele tears? 

□ A. Navienlar 

□ B. Cuboid 

□ e. Calcaneus 

□ D. Sustentaculum tali 

□ E. Talus 
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Fig. 5-8 

An 18-year-old professional tennis player fell 
when she leaped for an overhead shot and landed with 
her foot inverted. Radiographie examination in the hos- 
pital revealed an avnlsion fraetnre of the tnberosity of 
the fifth metatarsal. Part of the tnberosity is pnlled off, 
prodneing pain and edema. Which of the following 
mnseles is pnlling on the fraetnred fragment? 

□ A. Fibnlaris (peronens) longns 

□ B. Tibialis posterior 
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□ C. Fibularis (peroneus) brevis 

□ D. Extensor digitomm brevis 

□ E. Addnetor hallneis 


□ e. Lateral eollateral ligament 

□ D. Lateral menisens ligament 

□ E. Patellar ligament 


A 58-year-old female employee of a honseelean- 
ing bnsiness visits the ontpatient elinie with a eom- 
plaint of eonstant, bnrning pain in her knees. eiinieal 
examinations reveal a “honsemaid’s knee” eondition 
(Fig. 5-9). Which of the following stmetnres is most 
likely affeeted? 

□ A. Prepatellar bursa 

□ B. Infrapatellar bursa 

□ e. Posterior emeiate ligament 

□ D. Patellar retinaenla 

□ E. Lateral menisens 



Fig. 5-9 

A 42-year-old mother of three ehildren visits the 
ontpatient elinie eomplaining that her yonngest son 
eannot walk yet. Radiographie and physieal examina- 
tions reveal an nnstable hip joint. Which of the follow- 
ing ligaments is responsible for stabilization of the hip 
joint in ehildhood? 

□ A. Iliofemoral 

□ B. Pnbofemoral 

□ e. isehiofemoral 

□ D. Ligament of the head of the femur 

□ E. Transverse aeetabnlar ligament 

A 45-year-old is admitted to the hospital after his 
left leg impaeted a fenee post when he was thrown 
from a powerful four-wheel all-terrain vehiele. Radio- 
graphie examination reveals posterior displaeement of 
the tibia upon the femur. Which of the following stme- 
tures was most likely injmed? 

□ A. Anterior emeiate ligament 

□ B. Posterior emeiate ligament 


fT*l A 55-year-old man visits the ontpatient elinie 
eomplaining that he eannot walk more than 5 minntes 
without feeling severe pain in his feet. An image of the 
feet of this patient is shown in Fig. 5-10. What is the 
most eommon cause of this eondition? 

□ A. Gollapse of medial longitndinal areh, with 

eversion and abdnetion of the forefoot 

□ B. Exaggerated height of the medial longitndinal 

areh of the foot 

□ e. Gollapse of long plantar ligament 

□ D. Gollapse of deltoid ligament 

□ E. Gollapse of plantar ealeaneonavienlar ligament 



Fig. 5-10 
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_ A 55-year-old cowboy is admitted to the emer- 

geney department after he was knoeked from his feet 
by a young longhorn steer. MRI examination reveals a 
large hematoma in the knee joint. Physieal examination 
reveals that the patient snffers from the “nnhappy 
triad” (of O’Donahne). Which of the following stme- 
tures are involved in such an injnry? 


□ A. Medial eollateral ligament, medial menisens, 

and anterior emeiate ligament 

□ B. Lateral eollateral ligament, lateral menisens, 

and posterior emeiate ligament 

□ e. Medial eollateral ligament, lateral menisens, 

and anterior emeiate ligament 

□ D. Lateral eollateral ligament, medial menisens, 

and anterior emeiate ligament 

□ E. Medial eollateral ligament, medial menisens, 

and posterior emeiate ligament 
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A 32-year-old man is admitted to the emergeney 
department after a ear eollision. Radiographie examina- 
tion reveals a distal fraetnre of the femur. The patient 
is in severe pain, and a femoral nerve bloek is admin- 
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istered. What landmark is aeenrate for loealizing the 
nerve for injeetion of anestheties? 

□ A. 4 em snperolateral to the pnbie tnberele 

□ B. 1.5 em medial to the anterior snperior iliae 

spine 

□ e. 1.5 em lateral to the femoral pnlse 

□ D. 1.5 em medial to the femoral pnlse 

□ E. Midway between the anterior snperior iliae 

spine and pnbie symphysis 

m A 39-year-old woman is admitted to the emer- 
geney department with a painfnl foot. Radiographie 
examination reveals Morton’s nenroma. What is the 
most typieal loeation of this nenroma? 

□ A. Between the third and fonrth metatarsopha- 

langeal joints 

□ B. Between the seeond and third metatarsopha- 

langeal joints 

□ e. Between the first and seeond metatarsopha- 

langeal joints 

□ D. Between the fonrth and fifth metatarsophalan- 

gealjoints 

□ E. In the region of the seeond, third, and fonrth 

metatarsophalangeal joints 

|:t:l A 34-year-old male distanee rnnner visits the out- 
patient elinie with a eomplaint of pain he has suffered 
in his foot for the past week. The elinieal examination 
indieates that the patient has an inflammation of the 
tough band of tissne stretehing from the ealeanens to 
the ball of the foot. Which of the following eonditions 
is most eharaeteristie of these symptoms? 

□ A. Morton’s neuroma 

□ B. Ankle eversion sprain 

□ e. Tarsal tnnnel syndrome 

□ D. Plantar faseiitis 

□ E. Inversion sprain of the ankle 

m A 5-month-old baby boy is admitted to the pedi- 
atrie orthopedie elinie. Dnring physieal examination it 
is noted that the baby has inversion and addnetion of 
the forefoot relative to the hindfoot, and plantar flex- 
ion. Which of the following terms is diagnostie for the 
signs observed on physieal examination? 

□ A. Coxa vara 

□ B. Talipes equinovarus 

□ e. Hallux valgus 

□ D. Hallux varus 

□ E. Plantar faseiitis 


ITil A 71-year-old man is admitted to the orthopedie 
elinie with diffienlties walking. The patient has a past 
history of polio. Physieal and radiographie examina- 
tions reveal extension at the metatarsophalangeal joints 
with flexion of both the proximal and distal interpha- 
langeal joints. Which of the following deseriptions is 
most appropriate for this patient’s eondition? 

□ A. Hallux valgus 

□ B. Pes planus 

□ e. Hammer toes 

□ D. Claw toes 

□ E. Pes cavus 

m A 62-year-old man is admitted unconscious to the 
emergeney department. Radiographie examination and 
the available data indieate the likelihood of a transient 
isehemie attaek. Dnring physieal examination the ankle 
jerk reflex is absent. Which of the following nerves is 
responsible for the reflex are? 

□ A. eommon fibnlar (peroneal) 

□ B. Snperfieial fibnlar (peroneal) 

□ e. Deep fibnlar (peroneal) 

□ D. Tibial 

□ E. Seiatie 


IT:1 Following the insertion of a prosthetie hip joint in 
a 72-year-old man, it was observed that the patient had 
greatly diminished sensation in the region of distribn- 
tion of the posterior femoral cutaneous nerve. Which of 
the following is eharaeteristie of this nerve? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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Cutaneous supply of the superior aspeet of 
the gluteal region 

Arises from saeral spinal nerve levels Sl, S2, S3 

Motor innervation of the obtnrator internns 
and gemelli mnseles 

Injnry resnlts in meralgia paresthetiea 

Provides origin of the sural cutaneous nerve 


patella by the dashboard of the vehiele dnring an auto- 
mobile erash. The woman is admitted to the emergeney 
department and radiographie examination reveals patel- 
lofemoral syndrome. This type of syndrome is eharae- 
terized by lateral disloeation of the patella. Which of 
the following mnseles requires strengthening by physi- 
eal rehabilitation to prevent future disloeation of the 
patella? 


□ A. Vastus lateralis 


□ B. Vastus medialis 

□ e. Vastus intermedius 
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□ D. Rectus femoris 

□ E. Patellar ligament 


□ D. Medial aspeet of femoral head 

□ E. Lateral to the fossa ovalis 


_[jj A 34-year-old man visits the outpatient elinie for 
an annual checkup. A radiographie examination of his 
knees is shown in Fig. 5-11. Physieal examination re- 
veals no pathology or pain to his knees. The patient 
has no past history of any knee problems. What is the 
most likely diagnosis? 


□ A. Enlarged prepatellar bursa 

□ B. Osgood-Sehlatter disease 

□ e. Normal intereondylar eminenee 


□ D. Bipartite patella 


□ E. Injnry to lateral menisens 



Fig. 5-11 


91 


_ A 48-year-old woman is admitted to the hospital with 

severe abdominal pain. Several imaging methods reveal 
that the patient snffers from intestinal isehemia. An ab- 
dominopelvie eatheterization is ordered for antegrade angi- 
ography. A femoral puncture is performed [Fig. 5-12). 
What is the landmark for femoral artery puncture? 

□ A. Halfway between anterior snperior iliae spine 
and pubic symphysis 


□ B. 4.5 em lateral to the pubic tubercle 

□ e. Midpoint of the ingninal skin erease 



Fig. 5-12 
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A 23-year-old man is admitted to the emergeney 
department after injnring his knee while playing foot- 
ball. Dnring physieal examination there is pain and 
swelling of the knee, in addition to loeking of the knee. 
Radiographie examination reveals a bucket-handle 
meniseal tear (Fig. 5-13). Which of the following liga- 
ments is most likely injnred? 


□ A. Posterior erneiate 

□ B. Medial eollateral 

□ e. Lateral eollateral 

□ D. Anterior erneiate 

□ E. Goronary 



Fig. 5-13 
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_ The 27-year-old male triathlon eompetitor eom- 

plained that he frequently experienced deep pains in one 
ealf that almost caused him to drop out of a regional 
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traek-and-field event. Doppler nltrasonnd stndies indi- 
eated, and snrgieal exposure eonfirmed, the existence of 
an aeeessory portion of the medial head of the gastroe- 
nemins that was eonstrieting the popliteal artery. Above 
the medial head of the gastrocnemius, the superior me- 
dial border of the popliteal fossa could be seen. Which 
of the following structures forms this border? 

□ A. Tendon of bieeps femoris 

□ B. Tendons of semitendinosns and semimembra- 

nosus 

□ e. Tendon of plantaris 

□ D. Tendinons hiatus of adductor magnus 

□ E. Popliteus 


The neurosurgeon had removed a portion of the 
dense tissue (dura mater) eovering the brain of the 
patient when she removed the tumor that had invaded 
the skulL To replaee this important tissne eovering 
of the brain, she took a band of the aponenrotie tissne 
of the lateral aspeet of the thigh, eovering the vastns 
lateralis muscle. What muscle, supplied by the inferior 
glnteal nerve, inserts into this band of dense tissne as 


part of; 

□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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old basketball player, who had apparently snffered a 
tear in a medial ligament of the knee, the tnberele on 
the snperior aspeet of the medial femoral eondyle could 
be seen more elearly than in most individnals. What 
mnsele attaehes to this tnberele? 


□ A. Semimembranosns 

□ B. Graeilis 

□ e. Poplitens 

□ D. Addnetor magnus 

□ E. Vastus medialis 
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In preparing to isolate the proximal portion of the 
femoral artery, the vasenlar snrgeon gently separated it 
from surrounding tissnes. Posterior to the femoral 
sheath, what mnsele forms the lateral portion of the 
floor of the femoral triangle? 

□ A. Addnetor longns 

□ B. Iliopsoas 

□ e. Sartorins 

□ D. Peetinens 


□ E. Reetns femoris 


A 37-year-old female had been snffering for 
months from piriformis entrapment syndrome, which 
was not relieved by physieal therapy. Part of the sei- 
atie nerve passed throngh the piriformis, and a deei- 
sion was made for snrgieal reseetion of the mnsele. 
When the area of entrapment was identified and 
eleared, a tendon could be seen emerging throngh the 
lesser seiatie foramen, at first hidden by two smaller 
mnseles and several nerves and vessels destined for 
the region of the pehnenm. What tendon passes 
throngh this opening? 

□ A. Obtnrator internns 

□ B. Obtnrator externus 

□ e. Quadratus femoris 

□ D. Gluteus minimus 

□ E. Gluteus medius 


t-T:l A 34-year-old woman had a direet blow to the 
patella dnring a ear eollision. The woman is admitted 
to the emergeney department and radiographie ex- 
amination reveals patellofemoral syndrome. This type 
of syndrome is eharaeterized by lateral disloeation of 
the patella. Which of the following mnseles needs to 
be strengthened to prevent future disloeation of the 


patella? 

□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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osteoporosis for the past year. Dnring her annnal 
eheeknp, radiographie examination reveals an angle of 
160° made by the axis of the femoral neek to the axis 
of the femoral shaft. Which of the following eonditions 
is assoeiated with these examination findings? 


□ A. Coxa vara 

□ B. Coxa valga 

□ e. Genu valgum 

□ D. Genu varum 

□ E. Hallux valgus 


ì í*I*: A 34-year-old male mnner visits the ontpatient 
elinie eomplaining of pain in his foot for the past week. 
Physieal examination reveals inflammation of the tough 
band of tissne stretehing from the ealeanens to the ball 
of the foot. Which of the foliowing eonditions is ehar- 
aeteristie of these symptoms? 

□ A. Pott fraetnre 

□ B. Dupuytren fraetnre 
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□ C. Tarsal tunnel 

□ D. Plantar fasdtis 

□ E. Rupture of spring ligament 


iPTl A 50-year-old man is admitted to the emergeney 
department after a ear erash. An MRI examination re- 
veals an injnred anterior emdate ligament. Physieal 
examination reveals a positive drawer sign. Which of 
the following signs is expected to be present dnring 
physieal examination? 


□ A. The tibia ean be slightly displaeed anteriorly. 

□ B. The tibia ean be slightly displaeed posteriorly. 

□ e. The fibnla ean be slightly displaeed posteriorly. 

□ D. The fibnla ean be slightly displaeed anteriorly. 

□ E. The tibia and fibnla ean be slightly displaeed 

anteriorly. 


ií*>> A 23-year-old male basketball player injnred his 
foot dnring training and is admitted to the emergeney 
department. An MRI examination reveals a hematoma 
in the medial malleolns. Upon physieal examination 
the patient shows overeversion of his foot. Which of 
the folIowing ligaments most likely has a tear? 

□ A. Plantar ealeaneonavienlar (spring) 

□ B. Calcaneofibular 

□ e. Long plantar 

□ D. Short plantar 

□ E. Deltoid 


it*>j A 5-year-old boy is admitted to the emergeney 
department after a ear eollision. Radiographie examina- 
tion reveals a fraetnre of the head of the femur. An MRI 
examination reveals a large hematoma. Which of the 
following arteries is most likely injnred? 

□ A. Deep circumflex iliae 

□ B. Acetabular braneh of obtnrator 

□ e. Deseending braneh of lateral circumflex femoral 

□ D. Medial circumflex femoral 

□ E. Radicular branehes of circumflex artery 

1 1*1:1 A 72-year-old woman is admitted to the emer- 
geney department after an episode of stroke. Dnring 
nenrologie examination the patient shows no response 
to the ankle reflex test. Which of the foliowing nerve 
roots is responsible for this reflex? 

□ A. L2 

□ B. L3 

□ e. L4 

□ D. L5 

□ E. S1 


iI*V: A 20-year-old male visits the family physieian 
eomplaining of diffienlty to flex and medially rotate his 
thigh while rnnning and elimbing. Which of the follow- 
ing mnseles is most likely damaged in this individnal? 

□ A. Reetns femoris 

□ B. Tensor faseiae latae 

□ e. Vastus intermedius 

□ D. Semimembranosus 

□ E. Sartorius 

H*r^ A 49-year-old man is admitted to the emergeney 
department with a eold and pale foot. Physieal exami- 
nation reveals that the patient snffers from peripheral 
vasenlar disease and his popliteal artery is oeelnded 
and no pulse is felt upon palpation. What is the land- 
mark to feel the pulse of the femoral artery? 

□ A. Adductor eanal 

□ B. Femoral triangle 

□ e. Popliteal fossa 

□ D. Ingninal eanal 

□ E. Pubic symphysis 

ít*>i A 49-year-old man is admitted to the emergeney 
department eomplaining that he has diffienlties walk- 
ing. Physieal examination reveals that the patient suf- 
fers from peripheral vascular disease. An ultrasound 
examination reveals an oeelnsion of his femoral artery 
at the proximal portion of the addnetor eanal. Which of 
the following arteries will most likely provide eollateral 
eirenlation to the thigh? 

□ A. Deseending braneh of the lateral circumflex 

femoral 

□ B. Deseending genienlar 

□ e. Medial circumflex femoral 

□ D. First perforating braneh of deep femoral 

□ E. Obtnrator artery 

it*R A 34-year-old man is pnshing some heavy weights 
while doing squats. Unfortunately, while maxing out, 
he drops the weight and immediately grabs at his up- 
per thigh, writhing in pain. The man is admitted to the 
emergeney department and dnring physieal examina- 
tion is diagnosed with a femoral hernia. What refer- 
enee structure would be found immediately lateral to 
the herniated structures? 

□ A. Femoral vein 

□ B. Femoral artery 

□ e. Peetinens mnsele 

□ D. Femoral nerve 

□ E. Addnetor longus muscle 
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it*y A 25-year-old man, an intravenons drug abuser, 
had been injeeting himself with temazepam (a power- 
ful intermediate-aeting dmg in the same group as Va- 
lium) and heroin for 5 years, leaving much residual 
sear tissue over points of vasenlar aeeess. The patient 
is admitted to the emergeney department for a detoxi- 
fieation program requiring an intravenons infnsion. 
The femoral veins in his groin are the only aeeessible 
and patent veins for intravenons use. Which of the fol- 
lowing landmarks is the most reliable to identify the 
femoral veins? 

□ A. The femoral vein lies medial to the femoral 

artery. 

□ B. The femoral vein lies within the femoral eanal. 

□ e. The femoral vein lies lateral to the femoral 

artery. 

□ D. The femoral vein lies direetly medial to the 

femoral nerve. 

□ E. The femoral vein lies lateral to the femoral 

nerve. 


iIE A 42-year-old male is bitten snperfieially on his 
posterior thigh by a dog. The snperfieial wound is su- 
tured in the emergeney department. Four days later the 
patient retnrns to the hospital with high fever and 
swollen lymph nodes. Which group of nodes will first 
reeeive lymph from the infeeted wound? 

□ A. External iliae 

□ B. Vertieal group of superficial inguinal 

□ e. Deep ingninal 

□ D. Horizontal group of superficial inguinal 

□ E. Internal iliae 


ANSWERS 

1 A. The lumbosacral trunk eonsists of fibers from 
a portion of the ventral ramus of L4 and all of the 
ventral ramus of L5 and provides eontinnity between 
the lumbar and saeral plexuses. The deep fibular 
(peroneal) nerve reeeives snpply from segments of 
L4, L5, and Sl. It supplies the extensor hallicus lon- 
gus, and extensor digitornm longus, the main func- 
tions of which are extension of the toes and dorsiflex- 
ion of the ankle. L5 is responsible for cutaneous 
innervation of the dorsum of the foot. Injury to L4 
would affeet foot inversion by the tibialis anterior. 
Injury to L4 in the inmbosaeral trunk would not af- 
feet the patellar tendon reflex, for these fibers are 
delivered by the femoral nerve. Therefore, an injury 
to the lumbosacral trunk would result in all of the 
patient’s symptoms. Nerve root injury at L5 and S1 
would result in loss of sensation of the plantar aspeet 
of the foot and motor loss of plantar flexion, with 
weakness of hip extension and abduction. The fibu- 
laris (peroneus) longus and brevis are snpplied by 
the snperfieial fibnlar (peroneal) nerve, which is 
eomposed of fibers from segments L5, Sl, and S2; 
these are responsible for eversion of the foot (espe- 
eially Sl). Transeetion of the fibnlar (peroneal) divi- 
sion of the seiatie nerve would result in loss of func- 
tion of all the muscles of the anterior and lateral 
eompartments of the leg. Injury to the seiatie nerve 
will affeet hamstring muscles and all of the muscles 


below the knee. Injury to the tibial nerve causes loss 
of plantar flexion and impaired inversion. 

GAS 463-464, 536; GA 186, 238-239, 283 

2 A. The ventral ramus of L4 eontains both sensory 
and motor nerve fibers. Injury from a stab wound 
could result in loss of sensation from the dermatome 
supplied by this segment. A dermatome is an area of 
skin snpplied by a single spinal nerve; L4 dermatome 
supplies the medial aspeet of the leg and foot. Loss of 
the Aehilles tendon reflex relates primarily to an S1 
defieit. The Aehilles tendon reflex is elieited by tap- 
ping the calcaneus tendon, which resnlts in plantar 
flexion. The obtnrator internus and gluteus medius 
and minimns are responsible for abdnetion of the 
thigh and are innervated by nerves L4, L5, and S1 
(with L5 usually dominant). Nerves L5, Sl, and S2 are 
responsible for eversion of the foot (S1 dominant). 
GAS 38-39; GA 34, 346-347 

3 B. Injury to the superior gluteal nerve resnlts in a 
eharaeteristie motor loss, with paralysis of gluteus me- 
dius and minimns. In addition to their role in abduct- 
ing the thigh, the gluteus medius and minimns func- 
tion to stabilize the pelvis: When the patient is asked 
to stand on the limb of the injnred side, the pelvis de- 
seends on the opposite side, indieating a positive Tren- 
delenbnrg test. The glnteal, or inrehing, gait that results 
from this injury is eharaeterized by the pelvis drooping 
to the nnaffeeted side when the opposite leg is raised. 
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In stepping forward, the affeeted individnal leans over 
the injnred side when lifting the good limb off the 
gronnd. The nninjnred limb is then swung forward. 
The gluteus maximus, supplied by the inferior glnteal 
nerve, is the main mnsele responsible for allowing a 
person to rise to a standing position (extending the 
flexed hip). Spinal nerve roots L1 and L2 and the 
femoral nerve are responsible for hip flexion. Injnry to 
the left snperior glnteal nerve would result in sagging 
of the right side of the pelvis when the affeeted indi- 
vidnal stands on the left limb. The hamstring mnseles, 
responsible for flexing the knees to allow a person to 
sit down from a standing position, are innervated by 
the tibial braneh of the seiatie nerve. 

GAS 466, 467, 523, 524, 538, 539, 551-552; GA 238-240, 
251, 282-283, 295 

4 E. The deep fibnlar (peroneal) nerve is responsible 
for innervating the mnseles of the anterior eompart- 
ment of the leg, which are responsible for toe exten- 
sion, foot dorsiflexion, and inversion. Injury to this 
nerve will resnlt in foot drop and also loss of sensation 
between the first and seeond toes. Injury to the tibial 
nerve affeets the posterior eompartment mnseles of the 
leg, which are responsible for plantar flexion and toe 
flexion, as well as the intrinsie mnseles of the sole of 
the foot. The eommon fibnlar (peroneal) nerve splits 
into the snperfieial and deep fibnlar (peroneal) nerves, 
and these snpply both the lateral and anterior eompart- 
ments. The snperfieial fibnlar (peroneal) nerve inner- 
vates the fibnlaris longns and brevis mnseles, which 
provide eversion of the foot. If the eommon fibnlar 
(peroneal) nerve were injnred, eversion of the foot and 
plantar flexion would be lost in addition to dorsiflexion 
and inversion. The saphenons nerve, a eontinnation of 
the femoral nerve, is a cutaneous nerve that snpplies 
the medial side of the leg and foot and provides no 
motor innervation. 

GAS 595, 596, 597, 625-627; GA 326-327, 334-335 

5 A. The femoral ring is the abdominal opening of 
the femoral eanal. A femoral hernia passes throngh 
the femoral ring into the femoral eanal deep and infe- 
rior to the ingninal ligament. It ean appear as a bulg- 
ing at the saphenons hiatus (fossa ovalis) of the deep 
faseia of the thigh, the hiatus through which the sa- 
phenous vein passes to the femoral vein. The snperfi- 
eial ingninal ring is the triangnlar opening in the 
aponenrosis of the external abdominal oblique and 
lies lateral to the pubic tubercle. The deep inguinal 
ring lies in the transversalis faseia lateral to the infe- 
rior epigastrie vessels. Herniation into either of these 
two openings is assoeiated with an ingninal hernia. 
The obtnrator eanal, a bony opening between the 


snperior and inferior ramus of the pubic bone, is the 
site of an obtnrator hernia. 

GAS 291, 521, 547; GA 290 

6 A. The taloernral (tibiotalar, ankle) joint is a 
hinge-type synovial joint between the tibia and talus. 
It permits dorsiflexion and plantar flexion, and frae- 
ture of this joint would affeet these movements. 

GAS 602, 604-606; GA 7, 273, 315-318 

7 D. The piriformis mnsele arises from the pelvie 
snrfaee of the saernm, passes throngh the greater sei- 
atie noteh, and inserts at the greater troehanter. It is 
eonsidered the “key” to glnteal anatomy; the greater 
seiatie foramen is the “door.” The gluteus medius lies 
posterior to the piriformis. The seiatie nerve emerges 
from the greater seiatie foramen, throngh the infra- 
piriformie spaee. The spine of the isehinm separates 
the greater and lesser seiatie foramina. 

GAS 409, 410, 430, 431, 536-537, 548, 549; GA 9, 212- 
215, 227, 244, 281-283, 285 

8 A. The popliteal lymph nodes are the first to re- 
eeive lymph from the foot. These nodes will then drain 
into the deep ingninal nodes and then to the external 
iliae nodes. The snperfieial ingninal and internal iliae 
nodes do not reeeive lymph from the foot. 

GAS 542, 543; GA 12, 345 

9 E. The tibial nerve is responsible for innervating 
the posterior eompartment of the leg. These mnseles 
are responsible for knee flexion, plantar flexion, and 
intrinsie muscle functions of the foot. Gompression of 
this nerve ean affeet plantar flexion of the foot. Dorsi- 
flexion of the foot would be eompromised if the deep 
fibular (peroneal) nerve were eompressed by this 
Baker eyst. Flexion of the thigh is a fnnetion of mus- 
eles supplied by lumbar nerves and the femoral nerve. 
The deep fibnlar (peroneal) nerve is also responsible 
for extension of the digits, whereas the femoral nerve 
is responsible for extension of the leg. 

GAS 463, 465, 523, 524, 538, 594-597; GA 13, 294-295, 
322, 341-342 

10 A. The medial menisens is firmly attaehed to the 
medial (tibial) eollateral ligament. Damage to the me- 
dial eollateral ligament often eanses eoneomitant 
damage to the medial menisens beeanse of this rela- 
tionship. The anterior erneiate ligament lies inside the 
knee joint eapsnle but outside the synovial eavity. It 
is taut during extension of the knee and may be torn 
when the knee is hyperextended. If this were dam- 
aged along with the medial menisens and medial 
erneiate ligament, an “nnhappy triad” (of O’Donahne) 
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injury would result. The lateral meniscus is not at- 
taehed to the medial eollateral ligament but reeeives 
muscular attaehment to the poplitens muscle. The 
posterior emeiate ligament also lies ontside of the 
synovial eavity and limits hyperflexion of the knee. 
The tendon of the semitendinosns forms one third of 
the pes anserinns, with the tendons of the sartorins 
and graeilis making up the other two thirds. The pes 
anserinus (goose foot] is loeated at the medial border 
of the tibial tnberosity, and a portion ean be used for 
snrgieal repair of the anterior emeiate ligament. 

GAS 576-578, 579; GA 303-305 

n D. The great saphenons vein is eommonly used 
in eoronary artery bypass grafts. Beeanse branehes of 
the saphenons nerve eross the vein in the distal part 
of the leg, the nerve ean be torn out of the limb if the 
vein is stripped from the ankle to the knee. Stripping 
the vein in the opposite direetion ean proteet the 
nerve and lessen the postoperative diseomfort of pa- 
tients. The saphenons nerve is responsible for entane- 
ous innervations on the medial snrfaee of the leg and 
the medial side of the foot. Injnry to this nerve will 
resnlt in a loss of sensation and also ean ereate 
ehronie dysesthesias in the area. The eommon fibnlar 
(peroneal) nerve bifnreates at the neek of the fibnla 
into the snperfieial and deep fibnlar (peroneal) nerves, 
which eontinne on to innervate the lateral and ante- 
rior eompartments of the leg, respeetively. These 
nerves are lateral and therefore not assoeiated with 
the great saphenons vein. The lateral sural nerve is a 
cutaneous nerve that arises from the jnnetion of 
branehes from the eommon fibnlar (peroneal) nerve 
and tibial nerve and innervates the skin on the poste- 
rior aspeet of the leg and lateral side of the foot. This 
nerve is often harvested for nerve grafts elsewhere in 
the body. The tibial nerve is a terminal braneh of the 
seiatie nerve that eontinnes deep in the posterior 
eompartment of the leg. 

GAS 452, 525, 541, 573, 624; GA 11, 254-255, 290, 
296, 344 

12 B. The ealeaneofibnlar ligament is a round eord 
that passes posteroinferiorly from the tip of the lateral 
malleolns to the lateral snrfaee of the ealeanens. A 
foreed inversion of the foot ean result in tearing of the 
ealeaneofibnlar ligament and sometimes the anterior 
talofibnlar ligament as well. Both of these ligaments 
aet to stabilize the foot and prevent an inversion in- 
jury. The long plantar ligament passes from the 
planter snrfaee of the ealeanens to the groove on the 
cuboid and is important in maintaining the longitndi- 
nal areh of the foot. The short plantar ligament is lo- 
eated deep (snperior) to the long plantar ligament and 


extends from the ealeanens to the cuboid and is also 
involved in maintaining the longitndinal areh of the 
foot. The deltoid (medial ligament of the ankle) at- 
taehes proximally to the medial malleolns and fans 
out to reinforee the joint eapsnle of the ankle. 

GAS 606; GA 316-317, 332 

13 B. The lateral circumflex femoral artery arises 
from the deep femoral (profnnda femoris) artery of 
the thigh and sends a deseending braneh down the 
length of the femur to anastomose with the snperior 
medial genienlar artery and the superior lateral ge- 
nicular artery. The medial circumflex femoral artery is 
responsible for snpplying blood to the head and neek 
of the femur, and it does not anastomose with distal 
vessels at the knee. The first perforating artery sends 
an aseending braneh that anastomoses with the me- 
dial circumflex femoral and the inferior glnteal artery 
in the bnttoek. The inferior gluteal artery is a braneh 
of the internal iliae; it has important anastomotie sup- 
ply to the hip joint. The typieally small deseending 
genienlar braneh of the femoral artery is given off just 
proximal to the eontinnation of the femoral artery as 
the popliteal. 

GAS 533, 560-570; GA 282, 292, 295 

14 e. The medial circumflex femoral artery is re- 
sponsible for snpplying blood to the head and neek of 
the femur by a number of branehes that pass under 
the edge of the isehiofemoral ligament. This artery is 
most likely at risk for injury in an extracapsular frae- 
ture of the femoral neek. The inferior gluteal artery 
arises from the internal iliae and enters the glnteal 
region throngh the greater seiatie foramen, below the 
piriformis. The first perforating artery sends an as- 
eending braneh that anastomoses with the inferior 
glnteal artery in the buttock. The obturator artery 
arises from the internal iliae artery and passes throngh 
the obturator foramen. It eommonly snpplies the ar- 
tery within the ligament of the head of the femur. The 
snperior gluteal artery arises from the internal iliae 
artery and enters throngh the greater seiatie foramen 
above the piriformis. 

GAS 533, 560, 561; GA 279, 282-283, 292, 294-295 

15 B. The obturator nerve arises from the lumbar 
plexus and enters the thigh throngh the obtnrator 
eanal. This nerve is responsible for innervation of the 
medial eompartment of the thigh (addnetor eompart- 
ment). Injury to this nerve ean result in weakened 
addnetion and diffienlty walking. The femoral nerve 
innervates mnseles of the anterior eompartment of 
the thigh that are responsible for hip flexion and leg 
extension. The seiatie nerve branehes into the eom- 
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mon fibnlar (peroneal) and tibial nerves. The eom- 
mon fibnlar [peroneal) nerve branehes into the deep 
and snperfieial branehes of the fibnlar [peroneal) 
nerve responsible for innervation of the anterior and 
lateral eompartments of the leg, respeetively. The 
tibial nerve innervates the mnseles of the posterior 
eompartment of the thigh and leg, which are respon- 
sible for extension of the hip, flexion of the leg, and 
plantar flexion of the foot. 

GAS 378, 379, 382, 463, 466, 524, 537-539; GA 13, 
186-187, 238, 240, 251, 257, 283, 291, 296 

16 B. The eommon fibnlar [peroneal) nerve winds 
aronnd the neek of the fibnla before dividing into 
snperfieial and deep branehes that go on to innervate 
the lateral and anterior eompartments of the leg, re- 
speetively. These eompartments are responsible for 
dorsiflexion and eversion of the foot, and injnry to 
these nerves would result in defieits in these move- 
ments. The tibial nerve lies superficially in the popli- 
teal fossa. This nerve innervates the posterior eom- 
partment of the leg, so eompression in this area 
would result in a loss of plantar flexion and weakness 
of inversion. The lateral eompartment of the leg is in- 
nervated by the snperfieial fibnlar [peroneal) nerve 
and is mainly involved in eversion of the foot. The 
cutaneous branehes of the superficial fibular [pero- 
neal) nerve emerge throngh the deep faseia in the 
anterolateral aspeet of the leg and supply the dorsum 
of the foot. The anterior eompartment of the leg is 
innervated by the deep fibular [peroneal) nerve and is 
mainly involved in dorsiflexion of the foot. The me- 
dial malleolns is an inferiorly direeted projeetion from 
the medial side of the distal end of the tibia. The tibial 
nerve runs near the groove behind the medial malleo- 
lus, and eompression at this loeation would result in 
loss of toe flexion, adduction, abduction, and abduc- 
tion of the great toe. 

GAS 463, 465, 523, 524, 538, 573-574; GA 294-295, 
322, 326 

17 A. The gluteus maximus is innervated by the 
inferior gluteal nerve, and this muscle is responsible 
for extension and lateral rotation of the thigh. It is the 
primary muscle used to rise from a seated position. 
The gluteus minimus is innervated by the snperior 
gluteal nerve and is responsible for abdnetion of the 
thigh. Hamstring muscles are innervated by the tibial 
portion of the seiatie nerve, and these are responsible 
for extension of the thigh and flexion of the leg. The 
iliopsoas muscle is innervated by L1 and L2 and the 
femoral nerve, and it flexes the thigh. The obturator 
internns is innervated by the nerve to the obturator 
internns and is a lateral rotator of the thigh. 


GAS 545, 548, 549-551; GA 9, 241-242, 272, 281-282, 
285, 287, 296 

18 B. The medial braneh of the deep fibnlar [pero- 
neal) nerve aeeompanies the dorsalis pedis artery and 
innervates the skin between the contiguous sides of 
the first and seeond toes. The saphenous nerve is re- 
sponsible for cutaneous innervation of the anterome- 
dial aspeet of the leg and foot. The snperfieial fibular 
[peroneal) nerve innervates most of the dorsum of the 
foot, with the exception of the area where sensation 
was lost [medial braneh of deep fibnlar nerve). The 
eommon fibular [peroneal) nerve gives off a cutane- 
ous braneh, the sural nerve, which innervates the 
lateral aspeet of the leg and lateral side of the foot. 
GAS 596, 597, 599, 625-627; GA 326-327, 334-335 

19 E. The posterior erneiate ligament is responsible 
for preventing the forward sliding of the femur on the 
tibia. The anterior erneiate ligament prevents poste- 
rior displaeement of the femur on the tibia. The lat- 
eral eollateral ligament limits extension and adduc- 
tion of the leg. The medial menisens aets as a shoek 
absorber and enshions the artienlar snrfaees of the 
knee joint. 

GAS 557, 579-581; GA 303-305 

20 D. The gluteus maximus inserts into the glnteal 
tnberosity and the iliotibial traet. Althongh the gluteus 
maximus would continue to eontraet at the regions of 
insertion, their orientation would be displaeed by the 
fracture. The gluteus medius, gluteus minimus, obtura- 
tor internus, and piriformis all insert on some aspeet of 
the greater troehanter of the femur. 

GAS 531; GA 276 

21 B. The apex of the femoral triangle oeenrs at the 
jnnetion of the adductor longus and sartorins mnseles. 
The snbsartorial [Hnnter) eanal begins at this loeation. 
Immediately deep to this anatomie point lie the femoral 
artery, femoral vein, deep femoral artery, and deep 
femoral vein, often overlying one another in that se- 
quence. This has historieally been a site of injuries 
with a meat eleaver. For this reason, injnries at this 
loeation are referred to as the “butcher’s bloek” injnry. 
Fatal loss of blood ean occur in just a few minutes if 
pressure, or a tourniquet, is not applied immediately. 
The eommon iliae artery beeomes the femoral artery at 
the ingninal ligament. The saphenons vein joins the 
femoral vein at the saphenons hiatus, or fossa ovalis. 
The medial circumflex femoral usually arises from the 
deep femoral artery about 3 to 5 inehes inferior to the 
ingninal ligament, near the origin of the deep femoral 
artery from the eommon femoral. Serions blood loss 
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ean oeenr with injnry to any of these vessels, althongh 
injnry to them is not so often fatal. 

GAS 512-515, 545-547; GA 290 

22 e. The iliofemoral ligament is the most impor- 
tant ligament reinforeing the joint anteriorly that 
would resist both hyperextension and lateral rotation 
at the hip joint. The pubofemoral ligament reinforees 
the joint inferiorly and limits extension and abduc- 
tion. The isehiofemoral ligament reinforees the joint 
posteriorly and limits extension and medial rotation. 
Negative pressnre in the aeetabnlar fossa has nothing 
to do with resisting hyperextension of the hip joint 
but does help resist disloeation of the head of the fe- 
mur. The gluteus maximus muscle extends and later- 
ally rotates the thigh and does not partienlarly resist 
hyperextension. 

GAS 534-536; GA 212, 279 

23 e. An intraeapsnlar femoral neek fraetnre eanses 
avasenlar neerosis of the femoral head beeanse the 
fraetnre damages the radienlar branehes of the medial 
and lateral circumflex arteries that pass beneath the 
isehiofemoral ligament and pieree the femoral neek. 
IJntil an individnal reaehes about 6 to 10 years of age, 
blood supply to the head of the femur is provided by a 
braneh of the obtnrator artery that runs with the liga- 
ment of the head of the femur. Thereafter, the artery of 
the ligament of the head of the femur is insignifieant. 
intertroehanterie fraetnre of the femur would not dam- 
age the blood snpply to the head of the femur but 
would cause eomplieations beeanse the greater tro- 
ehanter is an attaehment site for several glnteal mus- 
eles. During ehildhood the obtnrator artery provides 
the artery of the ligament of the head of the femur. 
Thrombosis of the obturator artery could result in mus- 
cular symptoms, although there are several eollateral 
sources of blood supply in the thigh. Gomminnted 
fraetnre of the extracapsular femoral neek would not 
ordinarily imperil the vasenlar snpply. 

GAS 533, 642; GA 275-276, 278 

24 D. The farm instrnment has injnred the deep 
fibnlar [peroneal) braneh of the eommon fibnlar (pero- 
neal) nerve. It is vnlnerable to injnry as it arises from 
the eommon fibnlar (peroneal) at the neek of the fib- 
ula. The muscles denervated are largely dorsiflexors of 
the foot; henee, foot drop and steppage gait ean occur. 
Sensation on the dorsnm of the foot is still present; 
therefore, the snperfieial braneh is mostly or entirely 
intaet, althongh sensation between the first and seeond 
toes would be absent. Femoral nerve injnry would re- 
sult in loss of knee extension. Loss of the seiatie nerve 
would result in loss of both the tibial and eommon 


fibnlar (peroneal) nerves. Beeanse plantar flexion is 
still fnnetional, the tibial nerve has not been cut. 

GAS 596, 597, 599, 624-627; GA 326-327, 334-335 

25 e. The Aehilles tendon reflex is a fnnetion of the 
trieeps surae muscle, eomposed of insertion of the 
gastroenemins and solens mnseles on the ealeanens. 
The innervation is provided primarily by spinal nerve 
Sl. The S1 root leaves the vertebral column at the S1 
foramen of the saernm, but a herniated disk at the 
L5-S1 intervertebral spaee puts the S1 root under ten- 
sion, resnlting in pain and possible weakness or pa- 
ralysis of Sl-supplied muscles, espeeially the plantar 
flexors. A disk lesion at L3-4 would affeet the L4 spi- 
nal nerve (affeeting foot inversion and extension); a 
lesion at L4-5 would cause problems with L5 (hip 
abduction and knee flexion). A disk lesion at Sl-2 in 
the saernm is improbable, nnless there was Inmbari- 
zation of the S1 vertebra. The glnteal crush syndrome 
usually occurs when a patient has been lying uncon- 
seions and nnmoving on a hard snrfaee for an ex- 
tended period of time. 

GAS 523-524; GA 5 

26 B. An injnry to L4 would cause weakness in the 
patellar reflex and loss of cutaneous innervation to the 
medial side of the leg. Patellar reflex is used to test L2 
to L4 nerve integrity. The motor side of the reflex is 
primarily derived from spinal nerves L2 and L3, 
whereas the sensory side of the are is said to be prin- 
eipally from L4. The L4 spinal nerve snpplies the L4 
dermatome on the medial side of the leg and foot, by 
way of the saphenons nerve. It also snpplies foot inver- 
sion, a fnnetion of the tibialis anterior and tibialis pos- 
terior mnseles; the first is snpplied by the deep fibnlar 
(peroneal) nerve, and the seeond snpplied by the tibial 
nerve. Foot dorsiflexion is weakened beeanse of partial 
denervation of the extensor digitornm longns, but L5 is 
still contributing to that fnnetion. The foot is everted 
beeanse the Sl-supplied (by the superficial fibular 
nerve) fibnlaris (peronens) longns and brevis are unop- 
posed. The Aehilles reflex is also primarily snpplied by 
Sl. Hip movements are prodneed primarily by L5- and 
Sl-supplied muscles, as is knee flexion. 

GAS 522-523; GA 34, 346-347 

27 e. The lateral plantar nerve innervates the interos- 
sei and addnetor hallneis. These losses would be obvi- 
ous when the patient attempts to abdnet and adduct the 
toes. Sensation would be absent over the lateral side of 
the sole, the fifth and fonrth toes, and half of the third 
toe. The medial plantar nerve provides sensation over 
the plantar snrfaee of the first and seeond toes and half 
of the third toe as well as fnnetion of the so-ealled LAFF 
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muscles: first lumbrical abductor hallucis, flexor hallu- 
eis brevis, and flexor digitorum brevis. 

GAS 623, 624; GA 327, 341-342 

28 A. The eommon fibnlar (peroneal) nerve passes 
aronnd the head of the fibula and gives off deep (L4-5) 
and snperfieial fibnlar (peroneal) nerve (L5, Sl-2) 
branehes, The two nerves snpply the dorsiflexors and 
evertors of the foot, respeetively. In this ease, the tibi- 
alis anterior and extensor digitornm longns are the 
only mnseles listed that are snpplied by either of these 
nerve branehes, and both are innervated by the deep 
fibnlar (peroneal) nerve. The fibnlaris (peronens) bre- 
vis and longns are innervated by the snperfieial fibnlar 
(peroneal) nerve and are evertors of the foot. The tib- 
ial nerve snpplies eaeh of the other mnseles listed. 
GAS 463, 465, 523, 524, 538, 573-574; GA 294-295, 
322,326 

29 D. Spinal tuberculosis ean spread within the 
sheath of the psoas major to its insertion with the ilia- 
cus upon the lesser troehanter, presenting there also 
with painfnl symptoms. The iliopsoas mnsele is the 
prineipal flexor of the hip joint. Abdnetion of the hips 
is performed by the gluteus medius and minimns with 
assistanee from short lateral rotator mnseles. Extension 
of the hip is a fnnetion of the gluteus maximus, to- 
gether with the hamstring mnseles. Internal rotation is 
performed by the addnetor muscle group. 

GAS 348-349, 353, 561, 562; GA 29, 42, 127, 137, 141, 
173, 175-176, 254, 291 

30 A. The Aehilles tendon inserts upon the ealea- 
neus bone. This tendon represents a eombination of 
the tendons of gastroenemins and soleus muscles. The 
tendon of the plantaris ean insert with this tendon. 
GAS 589, 590, 602; GA 5 

31 e. In an inversion injnry the most eommon liga- 
ment involvement eomes from the anterior talofibnlar 
and ealeaneofibnlar ligaments. The medial plantar 
nerve is medially loeated within the sole of the foot 
and might be injnred by traetion in an eversion injury, 
not an inversion injury. The posterior talofibular liga- 
ment is loeated posteriorly and is not usually injured 
in an inversion injnry. The deltoid ligament is loeated 
medially and would be injured with an eversion in- 
jury; it is so strong, however, that eversion is more 
likely to fraetnre the medial malleolns rather than tear 
the deltoid ligament. 

GAS 607-608, 646; GA 332 

32 A. The plantar ealeaneonavienlar ligament 
(spring ligament) snpports the head of the talus and 


maintains the longitndinal areh of the foot. A fraetnre 
of the enboid bone would not disrnpt the longitndinal 
areh of the foot. Interrnption of the plantar aponenro- 
sis is not the best answer beeanse this aponenrosis 
provides only passive snpport, nnlike the spring liga- 
ment. A sprain of the anterior talofibnlar ligament 
would result from an inversion injnry of the ankle and 
would not disrnpt the longitndinal areh of the foot. A 
sprain of the deltoid ligament resnlts from eversion of 
the ankle joint and would not disrnpt the longitndinal 
areh of the foot. 

GAS 602, 609, 610; GA 317 

33 B. This type of injnry ean resnlt in the “nnhappy 
triad” (of O’Donahne) injury, with damage to the me- 
dial eollateral ligament (MGL), anterior erneiate liga- 
ment (AGL), and medial menisens. A blow to the 
lateral side of the knee stretehes and tears the MGL, 
which is attaehed to the medial menisens. The AGL is 
tensed dnring knee extension and ean tear subse- 
quent to the rupture of the MGL. The remaining an- 
swer ehoiees deseribe structures on the lateral snrfaee 
of the knee, which are not usually injured by this type 
of trauma. 

GAS 640-641; GA 331-332, 389, 395 

34 E. The popliteal artery is the continuation of the 
femoral artery after it passes throngh the hiatus of the 
adductor magnus. The popliteal artery divides into 
the anterior and posterior tibial arteries. The anterior 
tibial artery passes between the tibia and fibula prox- 
imally in the posterior eompartment of the leg, 
whereas the posterior tibial artery eontinnes in the 
posterior eompartment of the leg, to its division into 
medial and lateral plantar arteries. The posterior tibial 
artery provides origin for the fibnlar (peroneal) artery, 
which snpplies the lateral eompartment of the leg. 
The deep femoral artery provides origin for the three 
or four perforating branehes that snpply the posterior 
eompartment of the thigh. 

GAS 584, 585, 593-594; GA 10, 294-295, 307, 
322, 326 

35 E. The vastus lateralis muscle is loeated on the 
lateral aspeet of the thigh. The distal portion of this 
muscle lies superficial to the proximal part of the lat- 
eral aspeet of the joint eapsnle of the knee. When a 
needle is inserted snperiorly and laterally to the pa- 
tella, it penetrates the vastus lateralis muscle on its 
course to the internal eapsnle. The short head of bi- 
eeps femoris has its origin on the posterior aspeet of 
the femur, merges with the long head of the bieeps 
femoris, and inserts on the head of the fibnla. The 
reetns femoris passes longitndinally on the medial 
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aspeet of the femur and inserts on the tibial tuberos- 
ity, via the patellar tendon, or quadriceps tendon. A 
needle inserted laterally to the patella would not pen- 
etrate this muscle. The sartorius originates on the 
anterior snperior iliae spine and forms part of the pes 
anserinns, which inserts on the medial aspeet of the 
proximal part of the tibia. A needle inserted laterally 
to the patella would not penetrate this muscle. 

GAS 561-563; GA 8, 272, 280-281, 285-288, 296, 307, 
320, 323-324 

36 e. When the poplitens eontraets, it rotates the 
distal portion of the femur in a lateral direetion. It also 
draws the lateral menisens posteriorly, thereby pro- 
teeting this eartilage as the distal femoral eondyle 
glides and rolls backward, as the knee is flexed. This 
allows the knee to flex and therefore serves in nnloek- 
ing the knee. The bieeps femoris is a strong flexor of 
the leg and laterally rotates the knee when it is in a 
position of flexion. The gastroenemins is a powerful 
plantar flexor of the foot. The semimembranons, 
similar to the bieeps femoris, is a eomponent of the 
hamstring mnseles and is involved in extending the 
thigh and flexing the leg at the knee joint. The reetns 
femoris is the strongest quadriceps muscle in extend- 
ing the leg at the knee. 

GAS 589, 590; GA 9, 285, 321 

37 B. Pott’s fraetnre is a rather arehaie term for a 
fraetnre of the fibnla at the ankle. The term is often 
used to indieate a bimalleolar fraetnre of fibnla and 
tibia, perhaps with a tear in the medial eollateral liga- 
ment, allowing the foot to be deviated laterally. (The 
medial malleolns will often break before the deltoid 
ligament tears.) This fraetnre is also known as Dupuy- 
tren’s fraetnre. The fraetnre resnlts from abdnetion and 
lateral rotation of the foot in extreme eversion. There 
ean also be breaking of the posterior aspeet of the dis- 
tal tibia. The spring ligament, also known as the plan- 
tar ealeaneonavienlar ligament, extends from the ealea- 
neus to the navicular bone and is a part of the medial 
longitndinal areh. This ligament would not be affeeted 
in eversion or inversion of the ankle. The plantar liga- 
ment, which is eomposed of the long and short plantar 
ligaments, snpports the lateral longitndinal areh of the 
foot and would therefore not be affeeted by inversion 
or eversion of the foot. The ealeaneofibnlar ligament 
runs from the ealeanens to the fibnla. It would be in- 
jured during inversion of the foot, not in eversion, as is 
the ease in a Pott fraetnre. 

GAS 608; GA 7, 272-273, 309 

38 B. The original axial vessel of the lower limb is 
retained as the (usually tiny) isehiatie braneh of the 


inferior glnteal artery. In some eases this vessel is re- 
tained as the primary proximal vessel to the limb, 
wherein there is hypoplastie development of the 
femoral artery. Anenrysms of the enlarged isehiatie 
artery in the glnteal region are relatively eommon, as 
is rupture of the vessel (with profuse bleeding) if they 
are exposed in the glnteal area. The profnnda femoris 
or deep femoral braneh of the femoral artery usually 
provides three perforating branehes to the posterior 
eompartment, but not a braneh such as that de- 
seribed. The deseending braneh of the medial eirenm- 
flex femoral anastomoses with the first perforator. 
The snperior glnteal artery anastomoses with the in- 
ferior glnteal by a deseending braneh or branehes. 
The deseending braneh of the lateral circumflex femo- 
ral is the deseending genienlar artery, which anasto- 
moses with the snperior lateral genienlar braneh of 
the popliteal artery. 

GAS 473, 474-477, 533, 540, 541, 554; GA 182, 232, 
282-283, 292, 294-295 

39 e. Herniation of the intervertebral disk at L4-5 
resnlts typieally in eompression of the L5 spinal 
nerve. The L4 spinal nerve exits at the L4-5 interver- 
tebral foramen, but the L5 spinal nerve is put under 
tension as it passes the herniation to reaeh the L5-S1 
foramen. Piriformis entrapment of the fibnlar (pero- 
neal) division of the seiatie nerve is relatively eom- 
mon, but the dermatome affeeted here appears to be 
eonfined to the L5 distribntion to the skin of the foot 
and also inelndes the snperior glnteal nerve, which 
snpplies the large hip abdnetors. S1 would involve 
loss of sensation on the lateral side of the foot and 
potential weakness in hip extension and plantar flex- 
ion. A posterior disloeation of the hip would be un- 
likely in this injnry but, even so, would not resnlt in 
these defieits. 

GAS 80, 82; GA 33-34 

40 e. Entrapment eompression of all or part of the 
seiatie nerve by the piriformis ean mimie disk hernia- 
tion, most eommonly resembling eompression of spi- 
nal nerve Sl. This resnlts in pain down the posterior 
aspeet of the thigh and leg and the lateral side of the 
foot. In this ease, loss of sensation over the dorsnm of 
the foot and weakness of foot extension, in addition to 
eversion, indieate that more than S1 is involved. Foot 
drop would be antieipated with fibnlar (peroneal) 
nerve involvement. As noted also in a previons ques- 
tion, eompression of the eommon fibnlar (peroneal) 
division of the seiatie nerve by the piriformis gives rise 
to the elinieal eondition known as piriformis entrap- 
ment. This eondition is assoeiated with point pain in 
the glnteal area, pain in the posterior part of the limb. 
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and possible weakness of mnseles in the lateral and 
anterior eompartments of the leg. It ean be eonfnsed 
with herniated disk (L5] eompression of S1 and seiat- 
iea. Paralysis of plantar flexion oeenrs with a lesion of 
the tibial division of the seiatie nerve or the tibial 
nerve. Paralysis of the quadriceps is assoeiated with 
pathology of the femoral nerve. eionie eontraetion of 
the adductors could result from obturator nerve prob- 
lems. Anterior elnneal nerves [sensory to anterior 
glnteal region] arise from the iliohypogastrie nerve. 
GAS 118; GA 13, 238, 282-283, 294-296 

41 A. The snperior glnteal nerve innervates the glu- 
teus medius, gluteus minimus, and tensor faseiae latae 
mnseles. The tensor faseiae latae arises from the iliae 
erest, inserts into the iliotibial traet of the lateral aspeet 
of the thigh, and assists in flexion of the hip. The reetns 
femoris is innervated by the femoral nerve; it flexes the 
hip and extends the knee, thus aeting upon two major 
joints. It arises in part from the anterior inferior iliae 
spine and the rim of the acetabulum and inserts into 
the quadriceps tendon. The gluteus maximus is sup- 
plied by the inferior glnteal nerve. The piriformis and 
quadratus femoris are both short lateral rotators of the 
hip and are snpplied by branehes of the saeral plexus. 
GAS 463, 466, 523, 524, 538, 539, 551-552; GA 238- 
240, 251, 282-283, 295 

42 A. The sartorius is indieated by the arrow in the 
seetional image. This mnsele forms the roof of the 
snbsartorial eanal (Hnnter eanal], with the addnetor 
longns and vastus medialis forming other muscular 
borders. The femoral artery and vein, the saphenons 
nerve, the nerve to the vastns medialis, and the me- 
dial cutaneous nerve of the thigh all pass into this 
eanal. The femoral artery leaves the eanal by passing 
throngh the addnetor magnns. The saphenons nerve 
emerges from the eanal and from beneath the sarto- 
rius on the medial side of the lower limb proximally, 
thereafter providing sensory branehes to the medial 
side of the lower limb and foot. Dr. Hnnter mobilized 
the sartorins, thereby exposing the femoral artery 
(which eontinnes as the popliteal artery beyond the 
addnetor hiatus], which could be elamped while an 
anenrysmal popliteal artery was treated snrgieally. 
GAS 561, 563, 564, 630; GA 8, 272, 280, 285-288, 290, 
296, 320, 324 

43 B. Gontraetion of the gastroenemins on the broken 
ealeanens would inerease the pain beeanse the gastroe- 
nemins inserts with the solens upon that bone, via the 
ealeaneal tendon, or tendo Aehilles. The flexor digito- 
rum profundus passes the ankle medially to enter the 
sole of the foot, where it inserts upon the distal phalan- 


ges. The tibialis posterior, likewise, passes under the 
medial malleolns, with complex insertions upon the 
navienlar bone, enneiform bones, metatarsal bones, 
and the enboid bone. The tibialis anterior, a mnsele of 
the anterior leg eompartment, inserts upon the navien- 
lar bone and, with the tibialis posterior, is a strong in- 
vertor of the foot. The fibnlaris (peronens] longns is a 
mnsele of the lateral eompartment of the leg. It passes 
under the lateral malleolns, entering the sole of the foot 
by erossing the lateral snrfaee of the ealeanens, and 
inserts primarily into the medial enneiform and base of 
the first metatarsal bone. 

GAS 589, 590; GA 5, 8-9, 272, 280, 285, 287, 320, 
323-324 

44 e. A severe injury of the tibial nerve in the pop- 
liteal fossa would result in a dorsiflexed and everted 
foot beeanse of the intaet mnseles of the extensor 
(anterior] and evertor (lateral] eompartments of the 
leg. It would resnlt also in some weakening of knee 
flexion beeanse of loss of the gastroenemins mnsele, 
which flexes the knee and plantar flexes the foot. The 
hamstrings also flex the knee, so this fnnetion would 
not be lost. Plantar flexion at the ankle would be 
paralyzed with the loss of the gastrocnemius and so- 
leus, in addition to the flexors of the toes, and inver- 
sion by the tibialis posterior. Foot drop resnlts from 
loss of the anterior eompartment, innervated by the 
deep fibnlar (peroneal] nerve. 

GAS 584, 585; GA 13, 294-295, 322, 341-342 

45 e. The obtnrator artery provides the artery within 
the ligament of the head of the femur (in about 60%], 
the artery that snpplies the head of the femur, primarily 
dnring ehildhood, later beeoming atretie. In the adult 
this artery supplies only the area of the fovea of the 
head of the femur. The ligament of the head of the fe- 
mur arises from the acetabular noteh, thereafter reeeiv- 
ing the little artery. In some individnals the medial 
circumflex femoral gives origin to the artery of the 
head. In the adult the arterial supply of the neek and 
head is provided by intraeapsnlar branehes of the me- 
dial circumflex femoral and lateral circumflex femoral 
arteries that pieree the neek of the femur, with some 
supply also from the gluteal arteries. The lateral eir- 
cumflex femoral artery arises from the deep femoral 
and snpplies the vastus lateralis. The pudendal artery 
arises from the internal iliae and provides blood supply 
for the structures of the perinenm. Quite often, when 
an older patient with osteoporosis has a hip fraetnre, 
the femoral neek may have broken, preeipitating a fall, 
rather than the fall resnlting in the hip fracture. 

GAS 473, 474-477, 540, 541, 573; GA 220, 232, 234, 
237, 250, 277, 279, 292 
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46 A. With suffícient downward foree, the head of 
the talus ean break throngh the plantar ealeaneona- 
vienlar (spring) ligament, eansing the medial longitu- 
dinal areh of the foot to fall, foreing the anterior part 
of the foot into abdnetion. The plantar ealeaneona- 
vienlar ligament is attaehed between the sustentacu- 
lum tali of the calcaneus and the medial snrfaee of the 
navienlar bone, with the head of the talus lying di- 
reetly upon the inner snrfaee of the ligament. The 
cuboid bone is loeated lateral and anterior to the talus 
bone and would not be fraetnred. The plantar apo- 
neurosis, a dense, wide band of tissne beneath the 
faseia of the sole, attaehes to the ealeanens and ends 
distally in longitndinal bands to eaeh of the toes. It 
stretehes very little, even under very heavy loads, and 
would not break in this ease. The anterior talofíbnlar 
ligament is very often injnred in “sprained ankle” but 
would not be direetly involved here. The distal tibio- 
fíbnlar joint is a fíbrons (and usually nonsynovial) 
type of joint between the tibia and fíbnla, not in- 
volved in the displaeement of the talus bone. 

GAS 518, 519, 614; GA 311 

47 E. The lateral femoral cutaneous nerve leaves 
the pelvis laterally, about 2 em medial to the anterior 
snperior iliae spine, passing beneath, or throngh, the 
ingninal ligament. As a consequence of its site of exit, 
any tension upon or eompression of the ingninal liga- 
ment ean affeet the nerve. If it is thus affeeted, the 
individual may feel bnrning sensations or pain along 
the lateral aspeet of the thigh, which is the region of 
distribntion of the nerve. Obesity, sndden weight loss, 
wearing a heavy gun belt, wearing tronsers that are 
too tight (Galvin Klein syndrome), or having someone 
sitting on another’s lap for an extended period of time 
ean lead to meralgia paresthetiea, the painfnl lateral 
thigh. The femoral nerve emerges from beneath the 
middle of the ingninal ligament and is not usually af- 
feeted by similar traetion or eompression. The obtura- 
tor nerve leaves the pelvis throngh the obtnrator ea- 
nal and enters the thigh deeply in a proteeted loeation. 
It innervates the addnetor mnseles and snpplies sen- 
sation on the medial aspeet of the thigh. The fíbnlar 
(peroneal) division of the seiatie nerve snpplies the 
mnseles of the anterior and lateral eompartments of 
the leg and provides sensory fíbers for the dorsnm 
and lateral side of the foot. The snperior glnteal nerve 
provides motor supply to the gluteus medius and 
minimns mnseles. 

GAS 465; GA 187 

48 D. The tibialis posterior tendon is the most an- 
terior of the structures that pass under the laeiniate 
ligament (flexor retinaculum) on the medial side of 


the ankle to enter the sole of the foot. inereases of 
pressnre within the tissnes of the plantar aspeet of the 
foot, usualiy due to inereased fluid from hemorrhage, 
inflammatory proeesses, or infeetions, cause tarsal 
tunnel syndrome, eomparable to earpal tnnnel syn- 
drome of the hand. The plantar aponenrosis and 
other fíbrous and osseons tissnes of the plantar sur- 
faee cause this area to be relatively nondistensible; 
therefore, it takes little inerease of fluid eontent to 
result in pressnres adequate to restriet venous drain- 
age and, thereafter, arterial inflow to the region. Fas- 
eiotomy of the medial skin and faseia of the foot and 
the posterior eompartment of the leg ean be required 
to reduce the pressure and allow healing to take 
plaee. The structures that pass beneath the flexor 
retinaculum are, from anterior to posterior: Tendon of 
tibialis posterior; tendon of flexor Digitornm longus; 
posterior tibial Vessels and Nerve; tendon of flexor 
Hallneis longns. (This is the basis of the mnemonie 
deviee: “Tom, Diek, and a Very Nervons Harry.”) Nei- 
ther the plantaris tendon nor the tibialis anterior ten- 
don pass through this eanal. 

GAS 589-593, 612; GA 331-332 

49 D. The seeond perforating braneh of the pro- 
funda femoris (deep femoral) artery eommonly pro- 
vides the nntrient artery to the femur, a vessel that 
passes through a rather large foramen to enter the 
proximal part of the shaft. The deep circumflex 
braneh of the external iliae passes around the medial 
aspeet of the iliae erest, also snpplying the lower 
lateral part of the anterior abdominal wall. The aee- 
tabnlar braneh of the obtnrator artery snpplies tis- 
sues in the hip soeket, usually including a braneh to 
the ligament of the head of the femur. The lateral 
circumflex femoral braneh of the deep femoral artery 
snpplies the vastus lateralis muscle. The medial eir- 
cumflex femoral braneh of the deep femoral artery 
snpplies proximal addnetor musculature and the re- 
gion of the hip joint, inelnding the neek and head of 
the femur. 

GAS 570-571; GA 292 

50 B. The tibial nerve divides into the medial and 
lateral plantar nerves on the medial side of the ankle. 
These two nerves provide sensation for the sole of the 
foot. Sensory snpply to the dorsum of the foot is pro- 
vided mostly by the superfícial fíbular (peroneal) 
nerve, with the deep fíbnlar (peroneal) nerve provid- 
ing sensation for the skin between the fírst and see- 
ond toes. Foot drop would be caused by interruption 
of the eommon fíbnlar (peroneal) nerve. Sensory loss 
to the lateral side of the foot resnlts from loss of the 
sural nerve. Paralysis of the extensor digitornm brevis 
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would be attributed to injury to the terminal motor 
braneh of the deep fibnlar (peroneal) nerve. 

GAS 625-626; GA 341-342 

51 B. The gastroenemins muscle arises from the 
femur just proximal to the femoral eondyles. This 
strong mnsele could displaee the distal fragment of 
the broken femur posteriorly. In addition, the popli- 
teal artery is the deepest structure in the popliteal 
fossa (right against the popliteal snrfaee of the distal 
femur) and is snseeptible to laeeration in this see- 
nario. The orthopedie snrgeons always look for dam- 
age to the popliteal artery in a patient with a supra- 
eondylar fraetnre. The soleus arises from the tibia and 
would have no effeet upon the femur. The semitendi- 
nosus arises from the isehial tuberosity and inserts 
medially on the proximal tibia, via the pes anserinns. 
The tibialis anterior arises from the tibia and inserts 
mostly onto the navienlar bone. 

GAS 589, 590; GA 5, 8-9, 272, 280, 285, 287, 320, 
323-324 

52 E. The posterior tibial artery provides most of 
the arterial snpply for the neek and body of the talus 
bone. The fibnlar (peroneal) artery provides a small 
amonnt of vasenlar supply. The medial plantar and 
lateral plantar branehes of the posterior tibial artery 
are distribnted to tissnes in the plantar snrfaee of the 
foot. The dorsalis pedis is the eontinnation of the an- 
terior tibial artery on the dorsum of the foot. 

GAS 593-594, 605, 623-624; GA 10, 291-292, 307, 322, 
335, 342 

53 A. The adductor hallucis muscle inserts upon 
the lateral side of the proximal phalanx of the great 
toe, and also the lateral sesamoid bone, by way of its 
oblique and transverse heads. It is snpplied by the 
lateral plantar nerve. The abdnetor hallneis inserts 
upon the medial side of the proximal phalanx and the 
medial sesamoid bone of the great toe. The sesamoid 
bones are within the tendon of the flexor hallneis 
brevis and assist it in its fnnetion at the first metatar- 
sophalangeal joint. The abdnetor and flexor hallneis 
brevis are innervated by the medial plantar nerve. 
The first dorsal interosseons muscle and the first lum- 
brieal both insert on the medial side of the extensor 
meehanism of the seeond toe. The quadratus plantae 
arises from the ealeanens and inserts on the tendon of 
the flexor digitornm longus muscle. The first lumbri- 
eal is supplied by the medial plantar nerve. The qua- 
dratus plantae, the inmbrieals 2 to 4, and all interossei 
are innervated by the lateral plantar nerve. 

GAS 620, 621; GA 340 


54 B. The deep fibnlar (peroneal) nerve snpplies the 
dorsiflexors of the foot, inelnding the extensor hallneis 
longns and extensor digitornm longus. It also supplies 
the tibialis anterior, an invertor of the foot. This nerve 
has sensory distribntion only to the skin between the 
first two toes. The eommon fibnlar (peroneal) nerve 
snpplies not only the preeeding mnseles but also the 
evertors of the foot and provides sensation for most of 
the dorsnm of the foot. The seiatie nerve innervates 
the mnseles of the posterior thigh and all mnseles of 
the leg and foot, in addition to providing sensory sup- 
ply in those areas. The snperfieial fibnlar (peroneal) 
nerve innervates the evertors of the foot and provides 
sensation for the dorsnm of the foot. The tibial nerve 
is the nerve for mnseles of the posterior eompartment 
of the leg and also of the plantar region and snpplies 
sensation over the medial aspeet of the leg posteriorly 
and the plantar snrfaee of the foot and toes. 

GAS 596, 597, 599, 625-627; GA 326-327, 334-335 

55 B. The medial plantar nerve innervates the ab- 
ductor hallucis and both flexor hallneis longns and 
brevis. This nerve also provides motor snpply for the 
flexor digitornm brevis and the first inmbrieal. The 
lateral plantar nerve innervates all other intrinsie 
mnseles in the plantar region of the foot. The sural 
nerve is sensory to the lateral posterior leg and lateral 
side of the foot; it arises from a eombination of 
branehes of the tibial nerve and eommon fibnlar (pero- 
neal) nerve. The deep fibnlar (peroneal) nerve snpplies 
dorsiflexors, toe extensors, and invertors of the foot. 
GAS 625-626; GA 327, 342-342 

56 D. The posterior tibial artery passes under the 
medial malleolns, about halfway between that bony 
landmark and the heel, or the ealeanens. The medial 
edge of the plantar aponenrosis ean be palpated just 
medial to the muscular belly of the abductor hallucis. 
The sural nerve and the short (lesser) saphenons vein 
pass around the lateral side of the foot, about halfway 
between the lateral malleolns and the ealeanens. The 
sartorins passes behind the medial femoral eondyle to 
insert on the proximal, medial aspeet of the tibia via 
the pes anserinns; usually no pulse ean be felt elearly 
there. The popliteal artery passes between the two 
heads of the gastroenemins, where the arterial pulse 
may be felt very deeply, medial to the midline. 

GAS 593-594, 604, 622-623; GA 10, 291-292, 307, 322, 
326, 334-335 

57 e. The deep fibnlar (peroneal) nerve snpplies 
the fibnlaris (peronens) tertins muscle. Although its 
name might lead one to think that this mnsele is in 
the lateral eompartment with the other two fibnlaris 
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(peroneus) muscles, it is in the anterior, extensor 
eompartment of the leg. It is named for its origin from 
the fibnla. It inserts upon the dorsnm of the base of 
the fifth (or fonrth) metatarsal bone and assists in 
extension and eversion of the foot. The sural nerve is 
a cutaneous nerve, formed by eontribntions from the 
tibial and eommon fibnlar (peroneal) nerves; it sup- 
plies the posterior lateral leg and the lateral side of the 
foot. The lateral plantar nerve is a braneh of the tibial 
nerve; it innervates the quadratus plantae, mnseles of 
the little toe, the addnetor hallneis, inmbrieals 2 to 4, 
and all of the interossei. It is sensory to the lateral 
side of the sole and the lateral three and a half digits. 
The snperfieial fibnlar (peroneal) nerve snpplies the 
fibnlaris (peronens) longns and brevis and innervates 
the skin on most of the dorsnm of the foot. The tibial 
nerve snpplies the eaif mnseles and divides into the 
medial and lateral plantar nerves. 

GAS 595-598; GA 326-327, 334-335 

58 A. Glnteal injeetions shonld be given anterior 
and snperior to a line drawn between the posterior 
snperior iliae spine and the greater troehanter to 
avoid the seiatie nerve and other important nerves 
and vessels. Oeeasionally, one ean eneonnter the lat- 
eral cutaneous braneh of the iliohypogastrie nerve, 
but this usually causes no serions problem. Gertainly, 
one must stay anterior to a vertieal line dropped from 
the highest point of the iiium. If the injeeted material 
is too near the seiatie nerve or other motor nerves, it 
ean infiltrate the eonneetive tissne sheath of the 
nerve, following the nerve, and resnlt in major insult 
to the neural elements. The needle ean cause trauma 
to this, or other nerves, likewise. Preeantions to avoid 
the seiatie nerve are espeeially important in injeeting 
the glnteal area in babies. The redneed dimensions 
are less “forgiving” in babies. 

GAS 629; GA 201 

59 B. The obtnrator nerve innervates the addnetor 
mnseles, inelnding the graeilis, peetinens, and obtnra- 
tor externus. The tibial nerve snpplies the ealf mnseles 
and intrinsie mnseles in the plantar portion of the foot. 
The inferior glnteal nerve innervates the gluteus maxi- 
mus; the superior gluteal nerve snpplies the gluteus 
medius and minimns and tensor faseiae latae. The 
femoral nerve provides motor snpply to the quadriceps 
femoris, sartorius, and, in some eases, the peetinens. 
GAS 378, 379, 381, 463, 465-466, 524, 537-539, 574; 
GA 13, 186-187, 238, 240, 251, 257, 283, 291, 296 

60 A. The perineal cutaneous braneh of the posterior 
femoral cutaneous nerve provides a signifieant portion 
of the cutaneous innervation of the perinenm in some 


individnals and ean require separate anesthetie bloek- 
ade in ehildbirth or perineal snrgery, if other types of 
anesthesia are not used. The inferior elnneal branehes 
of the posterior femoral cutaneous nerve snpply the 
lower part of the glnteal skin. The lateral cutaneous 
braneh of the iliohypogastrie nerve provides sensation 
for the anterior snperior aspeet of the glnteal area. The 
inferior glnteal nerve innervates the gluteus maximus 
muscle. The middle cluneal nerves arise from the dor- 
sal primary rami of S1 to S3 and snpply skin over the 
middle of the glnteal region. 

GAS 491-492; GA 251, 253 

61 D. The dorsalis pedis is the eontinnation of the 
anterior tibial artery into the foot, as it passes the 
distal end of the tibia and the ankle joint. The pulse 
of the dorsalis pedis ean be felt between the tendon 
of the extensor hallneis longns and the tendon of the 
extensor digitornm longns to the seeond toe. A strong 
pulse is a positive indieator of eirenlation throngh the 
limb. The fibnlar (peroneal) artery is a braneh of the 
posterior tibial artery and passes in the ealf between 
the flexor hallneis longus and tibialis posterior, mak- 
ing it diffienlt to palpate. The deep plantar artery, the 
extension of the first dorsal interosseons or lateral 
plantar arteries, passes deep to the aponenrotie tis- 
sues and eentral mnseles of the foot, making palpa- 
tion nnlikely. The dorsal metatarsal branehes of the 
dorsalis pedis pass under eover of the extensor digito- 
rum longus and brevis tendons. Palpable pulses of the 
first or other dorsal metatarsal arteries ean therefore 
be diffienlt to deteet. 

GAS 635; GA 10, 326, 334-335 

62 D. Injury to the dorsalis pedis artery on the dor- 
sum of the foot ean also cause trauma to the terminal 
portion of the deep fibnlar (peroneal) nerve. In the 
proximal part of the foot, this could result in loss of 
sensation between the first and seeond toes and pa- 
ralysis of the extensor digitornm brevis and the exten- 
sor hallneis brevis mnseles. In the distal part of the 
foot, only the sensory loss might be apparent. Club- 
foot is a eongenital malformation observed in pediat- 
rie patients. This syndrome eombines plantar flexion, 
inversion, and addnetion of the foot. Neither exten- 
sion of the big toe by the extensor hallneis longns nor 
paralysis of the tibialis anterior (weakness of foot in- 
version) would occur by this injury because both of 
these muscles are innervated by the deep fibnlar (pe- 
roneal) nerve much more proximally in the leg. 

GAS 605, 623-624, 635; GA 10, 326, 334-335 

63 D. The sural nerve is formed by eontribntions 
from the tibial nerve and a braneh from the eommon 
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fibular [peroneal] nerve. It provides sensation for the 
lower lateral portion of the ealf and continues beneath 
the lateral malleolns as the lateral cutaneous nerve of 
the foot. It is often used for nerve grafting proeednres 
as well as biopsied for diagnostie pnrposes. When it 
is grafted to the “living end” of a cut motor or sensory 
nerve, the severed nerve proeesses within the “living” 
nerve grow into the sural nerve sheath, using it as a 
guide to the distal, smgieally anastomosed nerve. 
Thus, axons from a braneh of a fnnetional motor 
nerve ean grow to reinnervate paralyzed mnseles. In 
this ease, the snrgeon would eonneet portions of the 
sural nerve to the fnnetional faeial nerve, tnnnel it to 
the opposite side of the faee, and join it smgieally to 
the branehes of the paralyzed nerve, where it would 
grow through the now-empty nerve sheaths [due to 
wallerian degeneration) to the mnseles. Growth and 
reinnervation usually occur at a rate of 1 mm/day [or 
1 ineh/month) so the time estimated before reinner- 
vation is based on the distanee the regenerating fibers 
need to traverse. The tibial nerve snpplies mnseles 
and sensation to the ealf and plantar snrfaee of the 
foot. The eommon fibnlar [peroneal) nerve innervates 
the lateral and anterior eompartment mnseles and 
sensation to the dorsnm of the foot. The saphenons 
nerve aeeompanies the great saphenons vein on the 
medial side of the leg and foot. 

GAS 594, 595, 626, 627; GA 13, 295, 322, 327 

64 D. Osgood-Sehlatter disease is also ealled tibial 
tnberosity apophysitis and affeets the area of the tibial 
tnberosity. It is not a disease but a problem of over- 
use, typieally in boys of 12 to 14 years or girls 10 to 
12 years of age. Very aetive boys and girls, usually 
during a growth spurt, are subject to the pain and 
swelling that occur at the site of attaehment of the 
patellar ligament. The ligament ean tear, resnlting in 
a long period of healing following treatment. The me- 
dial femoral eondyle is the area of attaehment of the 
medial eollateral ligament and medial menisens of the 
knee joint. The posterior intereondylar eminenee is 
the loeation of origin of the posterior erneiate liga- 
ment. The intereondylar eminenee is a bony protnber- 
anee on the tibial platean to which the erneiate liga- 
ments and menisei are attaehed. The anterolateral 
tibial tnberele, or Gerdy’s tnberele, is the attaehment 
of the iliotibial band or traet; thus it eonneets the fe- 
mur and tibia laterally. 

GAS 558, 559, 630; GA 4, 6, 272, 284 

65 A. The patient has bowlegs, or genu varus. The 
opposite of this is genu valgus, or knoek-knee. The 
normal angle between the femoral shaft and femoral 
neek is between 120° and 135°. In coxa vara the an- 


gle between the shaft and neek of the femur is less 
than 120°. This ean result from fraetmes, other inju- 
ries, or eongenital softness of the bone of the femoral 
neek. This defeet resnlts in limb shortening and limp- 
ing. In coxa valga there is an inerease in femoral 
shaft-neek angnlation, which ean lead to hip sublux- 
ation or disloeation. Coxa valga resnlts from weak- 
ness of the addnetor musculature. Hallux valgus is 
eommonly known as bunion. In this deformity the big 
toe points toward the little toe and may override the 
seeond toe; the base of the first metatarsal points me- 
dially, with a swollen bnrsal sae at the metatarsopha- 
langeal joint. Excess bony growth of the distal pro- 
trnding part of the metatarsal bone ean also occur. 
Bunions occur only rarely in people who do not rou- 
tinely wear shoes. 

GAS 529; GA 275-276 

66 A. The patellar ligament is a very heavy liga- 
ment that eonneets the patella to the tibial tnberosity; 
it provides the insertion of the quadriceps femoris 
tendon upon the tibia. The patella ean be thonght of 
as a bone [a sesamoid bone) that develops within the 
tendon of the quadriceps femoris muscle. When the 
reflex hammer strikes the patellar ligament, it stretehes 
the ligament slightly for a brief time, resnlting in re- 
flex eontraetion of the quadriceps femoris muscles. 
This reflex are is elieited by the femoral nerve [L4 
sensory input eomponent and L2, L3 motor output). 
The quadriceps femoris includes the rectus femoris 
and the vastus lateralis, intermedius, and medialis. 
The patella is the largest sesamoid bone in the body. 
A sesamoid bone is a bone that develops within a 
tendon. The quadratus femoris muscle of the gluteal 
area arises from the isehial tuberosity and inserts on 
the femur proximally. The sartorius arises from the 
anterior snperior iliae spine and inserts on the proxi- 
mal, medial aspeet of the tibia as one of the three 
tendinons eomponents of the pes anserinns [goose 
foot). The bieeps femoris of the posterior thigh has a 
long head that arises from the isehial tnberosity and a 
short head that arises from the femur; they insert on 
the head of the fibnla. 

GAS 559, 563, 564, 578, 579, 630; GA 288, 300, 307 

67 E. The talus ean be rotated externally when the 
ankle snstains a trimalleolar fraetnre, also ealled a 
Henderson fraetnre. The fraetnre may be eansed by 
eversion and posterior displaeement of the talus. This 
injury involves the fraetnre of the distal fibnla [lateral 
malleolns); the medial malleolns of the tibia; and the 
posterior portion, or lip, of the tibial plafond [the dis- 
tal artienlar portion of the tibia, sometimes referred to 
as the posterior malleolns). The posterior part of the 
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plafond is not trnly a malleolns but aets this way in 
this type of twisting fraetme of the ankle. The talus 
ean be foreed from its normal position in this fraetnre, 
adding to the instability of the ankle. The other bones 
listed are relatively far from the site of the fraetnres. 
The ealeanens resides beneath the talus and artien- 
lates distally with the enboid bone. The head of the 
talus articulates also with the navienlar bone. The 
navienlar bone articulates distally with the three cu- 
neiform bones. 

GAS 606, 607; GA 6, 310-312, 314 

68 E. Hallux valgus, or lateral displaeement of the 
great toe, usually presents as pain over the prominent 
metatarsal head, due to rnbbing from shoes, and it ean 
be assoeiated with deformity of the seeond toe, which 
then tends to override the great toe. Hallux valgns is 
eommonly known as bunion. In this deformity the big 
toe points toward the little toe; the base of the first 
metatarsal points medially, with a swollen bursal sae 
at the metatarsophalangeal joint. Excess bony growth 
of the distal protrnding part of the metatarsal bone ean 
also occur. Bnnions occur only rarely in people who 
do not rontinely wear shoes. Genu varns is also re- 
ferred to as bowlegs, or bandylegs, in which the knees 
are bowed outward. The opposite of this is genu val- 
gus, or knoek-knee. The normal angle between the 
femoral shaft and femoral neek is between 120° and 
135°. In coxa vara the angle between the shaft and 
neek of the femur is less than 120°. This ean resnlt 
from fractures, other injuries, or eongenital softness of 
the bone of the femoral neek. This defeet resnlts in 
limb shortening and limping. In coxa valga there is an 
inerease in femoral shaft-neek angnlation, which ean 
lead to hip subluxation or disloeation. Coxa valga re- 
sults from weakness of the addnetor musculature. 
GAS 598, 600, 610-611; GA 310-313 

69 e. The patienTs eomplaint is due to her ease of 
hammer toes. Hammer toe ean affeet any toe but most 
eommonly the seeond toe, then the third or fourth toes. 
It results most eommonly from wearing shoes that are 
too short or shoes with heels that are too high. In ham- 
mer toe, the metatarsophalangeal joint is extended, the 
proximal interphalangeal joint is flexed, and the distal 
phalanx points downward, looking like a hammer. 
Hammer toe ean occur as a result of a bunion. Gal- 
luses, or painfnl eorns, ean form on the dorsal snrfaee 
of the joints. In claw toe, both the proximal and distal 
interphalangeal joints are strongly flexed, the result of 
muscle imbalanee in the foot. Either hammer toe or 
claw toe ean occur from arthritie ehanges. Pes cavus is 
the opposite of flat foot—the patient has a high, flexed 
plantar areh; it oeenrs as a resnlt of hereditary motor 


and sensory neural problems. It is painful because of 
metatarsal eompression. 

GAS 604-606; GA 310-313 

70 e. In piriformis entrapment, the seiatie nerve 
ean be eompressed when the piriformis is eontraeted, 
leading to painfnl sensations in the lower limb. These 
usually involve pain in the glnteal area, posterior 
thigh, and leg, most frequently resembling a disk le- 
sion at L5-S1, with eompression of the S1 spinal 
nerve. L4 eompression would be rather unusual but 
would involve the quadriceps femoris knee extension, 
foot inversion, and sensory loss on the medial side of 
the leg. L5 eompression would be indieated by weak- 
ness in hip abdnetion, knee flexion, and sensory loss 
on dorsal and plantar snrfaees of the foot. S1 eom- 
pression would weaken plantar flexion and foot ever- 
sion. Pndendal nerve entrapment would affeet the 
perineal region. The fibnlar (peroneal) division of the 
seiatie nerve passes throngh the piriformis in some 
individnals, leading to L5, S1-S3 nerve eompression. 
GAS 118; GA 13, 238, 282-283, 294-296 

71 e. ineapaeitation and unconsciousness from use 
of eoeaine and other powerful nareoties have led to 
numerous eases of the “gluteal crush syndrome.” 
Gompression of the glnteal region while supine for 
extended periods of time ean lead to glnteal crush 
injury, in which the nerves and vessels of the glnteal 
area are eompressed. This ean result in loss of glnteal 
mnseles and other soft tissnes and seiatie nerve eom- 
pression. The nerve eompression ean cause paralysis 
of knee flexors and mnseles of the anterior and lateral 
eompartments of the leg, with sensory loss in the 
posterior thigh and leg and sensory loss in the foot. 
Tibial nerve loss would not resnlt in loss of dorsiflex- 
ion of the foot nor generalized sensory loss. Neither 
piriformis entrapment nor femoral nerve entrapment 
is assoeiated with loss of glnteal musculature, nor loss 
of knee flexion or plantar flexion of the foot, nor do 
they lead to general sensory loss in the limb. 

GAS 512, 513, 547-555; GA 280-282 

72 E. In infants and ehildren until about the age of 
8 years, the head of the femur gets its arterial snpply by 
a direet braneh of the obtnrator artery (variably, the 
medial circumflex femoral). The arterial supply reaehes 
the head of the femur at the fovea eapitis by traveling 
along the ligament of the head of the femur. This source 
of supply is replaeed later by vessels such as branehes 
of the aseending braneh of the medial circumflex femo- 
ral that pass into foramina of the neek of the femur 
within the eapsnle of the hip joint. Similar branehes ean 
arise from the lateral circumflex femoral and glnteal 
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arteries. The deep circumflex iliae artery arises from the 
external iliae artery and supplies branehes to the ilium, 
the iliacus muscle, and lower portions of the abdominal 
walL The acetabular braneh of the obtnrator artery of- 
ten provides the braneh to the head of the femur, an 
artery that normally regresses early in life, so that it 
supplies only the immediate area of the fovea eapitis. 
The deseending braneh of the lateral circumflex femoral 
supplies the vastus lateralis muscle and partieipates in 
anastomoses at the knee. The seeond perforating braneh 
of the deep femoral artery often snpplies the nntrient 
artery of the shaft of the femur. 

GAS 473-477, 532, 533, 540, 541, 572; GA 220, 232, 
234, 237, 250, 277, 279, 292 

73 D. The lesser [short) saphenous vein aseends up 
the middle of the ealf from beneath the lateral malleo- 
lus, most eommoniy terminating at the popliteal fossa 
by piereing the deep faseia and joining the popliteal 
vein. The popliteal vein is the most snperfieial of major 
structures deep to the deep popliteal faseia. The perfo- 
rating tribntaries of the deep femoral vein drain to the 
deep femoral vein of the posterior eompartment of the 
thigh, thereafter into the femoral vein. Snperior medial 
genienlar vein is a tribntary to the popliteal vein. 

GAS 525, 542, 584, 585, 624, 632; GA 11, 344 

74 E. The lateral plantar artery provides origin to 
the deep plantar arterial areh. Medially, the vasenlar 
areh anastomoses with the distal portion of the dorsa- 
lis pedis by way of the deep plantar artery. The ante- 
rior tibial artery continues as the dorsalis pedis at the 
ankle joint. The fibnlar (peroneal) artery, by way of a 
perforating braneh in some individuals, replaees the 
dorsal pedis. The arcuate artery, a braneh of the dor- 
salis pedis, provides origin for the dorsal metatarsal 
arteries to the lateral toes. 

GAS 622-623; GA 326, 334, 342 

75 e. The bone to which the injnred ligament at- 
taehes is the ealeanens. The navienlar bone, loeated 
medially in the foot, artienlates posteriorly with the 
head of the talus and anteriorly with the enneiform 
bones. The cuboid bone of the lateral longitndinal 
areh artienlates posteriorly with the ealeanens. The 
talus articulates with the tibia and fibnla in the ankle 
joint mortise. 

GAS 601, 603, 604, 607, 608; GA 7, 273, 310-312, 314 

76 e. The fibnlaris (peronens) brevis arises from 
the fibnla and inserts upon the tnberosity at the base 
of the fifth metatarsal bone. Its attaehment is often 
involved in an inversion fraetme of the foot. This 
fraetnre ean often be overlooked when it is eombined 


with an inversion sprain of the ankle. The fibnlaris 
(peronens) longns arises from the fibula, passes un- 
der the lateral malleolns, and then turns medially into 
the plantar surface of the foot, where it inserts upon 
the medial enneiform and first metatarsal bones. The 
tibialis posterior arises from the tibia in the posterior 
eompartment of the leg; it passes under the medial 
malleolns and inserts upon the navienlar and metatar- 
sai bones. The extensor digitornm brevis arises dor- 
sally from the ealeanens and inserts upon the proxi- 
mal phalanges of the lateral toes. The addnetor 
hallneis arises from the lateral metatarsals and trans- 
verse tarsal ligament and inserts upon the proximal 
phalanx and lateral sesamoid bone of the big toe. 
GAS 595, 596, 613, 634; GA 272, 316, 320, 323- 
325, 331 

77 A. Excessive eompression of the prepatellar 
bursa, as in working on bended knees, ean result in 
pain and swelling of the prepatellar bursa, the so- 
ealled housemaid’s knee. Prepatellar bnrsitis affeets 
plnmbers, earpet layers, and other people who spend 
a lot of time on their knees. The bursa normally en- 
ables the patella to move smoothly under the skin. 
The eonstant frietion of these oeenpations irritates 
this small inbrieating sae (bursa) loeated just in front 
of the patella, resulting in a deformable tense enshion 
of fluid. Treatment usually requires simple drainage, 
but this may need to be repeated and oeeasionally 
steroids introdneed. Excessive irritation of the in- 
frapatellar bursa in kneeling for frequent and long 
periods of time (as in prayer) ean resnlt in “parson’s 
knee.” The posterior erneiate ligament of the knee 
ean be injnred in sndden, strong flexion of the knee, 
with posterior displaeement of the tibia upon the fe- 
mur. The patellar retinacula are strong, tendinons 
bands of tissue that join the quadriceps tendon to the 
vastus lateralis and medialis mnseles. The lateral me- 
nisens is a eartilaginons structure between the lateral 
eondyles of the femur and tibia. 

GAS 577, 578; GA 306 

78 D. The ligament of the head of the femur eon- 
veys a small blood vessel for snpply of the head of the 
femur (primarily in ehildhood). The ligament is 
stretehed dnring abdnetion and lateral rotation of the 
hip joint and has an important role in stabilizing an 
infant’s hip joint before walking. It has the potential 
to inerease stability of the joint in hip reeonstrnetion 
in developmental hip dysplasia in the pediatrie popu- 
lation. The strength of this ligament is eomparable to 
the anterior erneiate ligament of the knee. The ilio- 
femoral ligament (the “Y-shaped ligament of Big- 
elow”) on the anterior aspeet of the hip bone resists 
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hyperextension of the hip joint. The pnbofemoral liga- 
ment arises from the pnbie bone and is loeated on the 
inferior side of the hip joint; it resists abdnetion of the 
joint. The isehiofemoral ligament is a triangnlar band 
of strong fibers that arises from the isehinm and 
winds upward and laterally over the femoral neek, 
strengthening the capsule posteriorly. The transverse 
aeetabnlar ligament attaehes to the margins of the 
aeetabnlar noteh and provides origin for the ligament 
of the head of the femur. The transverse aeetabnlar 
ligament is fibrons, not eartilaginons, but is regarded 
as part of the acetabular labrum. 

GAS 533-534; GA 277-278 

79 B. The posterior cruciate ligament tightens in 
flexion of the knee. It ean be damaged by posterior 
displaeement of the tibia upon the femur. With the 
patient seated, a rupture of the ligament ean be dem- 
onstrated by the ability to push the tibia posteriorly 
under the femur. This is the posterior drawer sign. 
The anterior erneiate ligament resists knee hyperex- 
tension. The lateral eollateral ligament is a thiek, 
eordlike band that passes from the lateral femoral 
eondyle to the head of the fibnla. It is loeated external 
to the eapsnle of the knee joint. The lateral meniscus 
is a nearly eirenlar band of fibroeartilage that is lo- 
eated laterally within the knee joint. It is less fre- 
quently injnred than the medial menisens beeanse it 
is not attaehed to the joint eapsnle or other ligaments. 
The patellar ligament is the heavy, ligamentons band 
of insertion of the quadriceps muscle to the tibial tu- 
berosity. 

GAS 556-557, 579-581; GA 303-305 

80 A. Flat foot [pes planus) is due to flattening of 
the medial longitndinal areh. Often eongenital, it 
may be assoeiated with minor stmetnral anomalies 
of the tarsal bones. This eondition ean be seen in 
wet footprints in which the medial snrfaee of the 
sole (normally raised in an areh) is visible. Treat- 
ment may include intensive foot exercises or areh 
snpports worn in the shoes. Oeeasionally, snrgery is 
needed in the form of arthrodesis (fusion of the tar- 
sal bones). Pes cavus is a deformity of the foot ehar- 
aeterized by a very high medial areh and hyperex- 
tension of the toes. The long plantar ligament is a 
passive ligament of the longitndinal areh. The long 
plantar ligament eonneets the ealeanens and cuboid 
bones. It ean be involved with the plantar aponenro- 
sis in plantar faseitis. The long plantar ligament 
eonverts the enboid groove into a eanal for the ten- 
don of the fibnlaris (peronens) longus. The deltoid 
ligament is a very strong ligament that intereonneets 
the tibia with the navienlar, ealeanens, and talus 


bones. The medial malleolns will usually fracture 
before this ligament will tear. The plantar ealeaneo- 
navicular, or spring, ligament is a key element in the 
medial longitndinal areh; it snpports the head of the 
talus bone and thereby is snbjeet to vertieal forees 
exerted throngh the lower limbs. In the present ease, 
the bilateral pes planus appears to be the result of 
gradual weakening and failnre of the arehes. 

GAS 518, 519, 614; GA 311 

81 A. The “nnhappy triad” (of O’Donahne) is eom- 
posed of the medial eollateral ligament, medial menis- 
cus, and anterior erneiate ligament. Sudden, foreefnl 
thrnsts against the lateral side of the knee put tension 
on the medial eollateral ligament, which ean then 
rupture. The medial meniscus is attaehed to the me- 
dial eollateral ligament so that it then tears. The ante- 
rior erneiate ligament resists hyperextension of the 
knee; thus, it is the third structure that breaks in the 
“nnhappy triad” of the knee. 

GAS 559, 576-577, 583, 646-647; GA 303-305 

82 e. If the needle is inserted about 1.5 em lateral 
to the maximal femoral pulse, it will interseet the 
femoral nerve in most eases. (Flnoroseopie or ultra- 
sound gnidanee is advisable to avoid iatrogenie er- 
rors.) The deep ingninal ring is loeated about 4 em 
superolateral to the pubic tubercle and very elose to 
the origin of the inferior epigastrie vessels from the 
external iliae artery and vein. The approximate site of 
exit of the lateral femoral cutaneous nerve from the 
abdomen is 1.5 em medial to the anterior superior il- 
iae spine. injeetions 1.5 em medial to the femoral ar- 
tery puise will enter the femoral vein. Midway be- 
tween the anterior snperior iliae spine and the pubic 
symphysis ean vary approximately 1.5 em either me- 
dial or lateral from the femoral artery. 

GAS 630, 637; GA 290 

83 A. Morton’s nenroma most eommonly involves 
eompression (and possible enlargement) of an anas- 
tomosing braneh that eonneets the medial and lateral 
plantar nerves between the third and fonrth toes. The 
pain ean be severe. The medial plantar nerve provides 
sensation for the medial three and a half toes; the 
lateral plantar nerve snpplies the little toe and half of 
the fonrth toe. The neural intereonneetion ean be 
eompressed between the transverse metatarsal liga- 
ment and the floor. Women are 10 times more likely 
than men to be afflieted with this problem, most 
likely due to wearing shoes that put excessive stress 
on the forefoot. In about 80% of eases the pain ean 
be eased with different shoes or eortisone injeetions. 
GAS 625-626; GA 327, 341-342 
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84 D. Inflammation of the plantar aponenrosis is 
referred to as plantar faseiitis. Plantar faseiitis is a 
eommon elinieal eondition that resnlts from tearing or 
inflammation of the tongh band of tissne stretehing 
from the ealeanens to the ball of the foot [the plantar 
aponenrosis). It happens frepnently to people who are 
on their feet a lot or engaged in athleties, espeeially in 
rnnning and jnmping. The pain of plantar faseiitis is 
nsnally most signifieant in the morning, just after you 
get up from bed and begin to walk. Rest, orthoties, 
night splints, and anti-inflammatory medieations are 
employed in treatment. Morton’s nenroma is a painfnl 
lesion of the nenral intereonneetion of the medial and 
lateral plantar nerves between the third and fourth 
toes. An eversion sprain of the ankie ean break the 
medial malleolns or tear the deltoid ligament. An in- 
version sprain eommonly injnres the fibnloealeaneal 
ligament or anterior talofibnlar ligament. 

GAS 617; GA 336 

85 B. The ehild has the problem of talipes equin- 
ovarns, or elnbfoot. Glnbfoot is a eongenital malfor- 
mation observed in about I in 1000 pediatrie patients 
and first appears in the first trimester of pregnaney. 
This syndrome eombines plantar fIexion, inversion, 
and addnetion of the foot. The heel is drawn upward 
by the tendo ealeanens and turned inward; the fore- 
foot is also addneted, or turned inward. The foot usu- 
ally is smaller than normal. In coxa vara, the angle 
between the femoral shaft and neek is reduced to less 
than 120°, often due to excessive aetivity of the ad- 
ductor musculature. Hallux valgus is also known as 
bnnion, in which the big toe points laterally. Hallux 
varus involves a medial deviation of the first metatar- 
sal or big toe, sometimes the result of attempted eor- 
reetion of bnnions. It ean also resnlt from arthritis or 
muscular problems. 

GAS 512, 513, 600-627; GA 330-343 

86 D. In claw toe, both the proximal and distal inter- 
phalangeal joints are strongly flexed, the resnlt of 
mnsele imbalanee in the foot. With muscular imbal- 
anee, the extensors of the interphalangeal joints are 
overpowered by the long flexors. The metatarsophalan- 
geal joint is extended, whereas in hammer toe it ean be 
in a nentral position. Either hammer toe or claw toe 
ean occur from arthritie ehanges. Hammer toe ean af- 
feet any toe, but it most eommonly affeets the seeond 
toe, then the third or fonrth toes. It resnlts most eom- 
monly from wearing shoes that are too short or shoes 
with heels that are too high. In hammer toe, the meta- 
tarsophalangeal joint is extended, the proximal inter- 
phalangeal joint is flexed, and the distal phalanx may 
be dorsiflexed, or it may point downward, looking like 


a hammer. Hammer toe ean occur as a result of a bun- 
ion. Gallnses, or painfnl eorns, ean form on the dorsal 
snrfaee of the joints. Hallux valgus is more eommonly 
referred to as a bunion. The big toe is angnlated toward 
the little toe and may override the seeond toe. The base 
of the first metatarsal bone is direeted medially and is 
snbjeet, painfnlly, to eompression. Pes cavus is the op- 
posite of flat foot; the patient has a high, flexed plantar 
areh. Pes cavus occurs as a result of hereditary motor 
and sensory neural problems. It is painful because of 
metatarsal eompression. 

GAS 518, 611; GA 313 

87 D. The ankle jerk reflex, elieited by tapping the 
tendo Aehilles with the reflex hammer, is mediated 
by the tibial nerve. The snperfieial fibnlar [peroneal) 
nerve snpplies the foot evertor mnseles of the lateral 
eompartment of the leg and provides sensory snpply 
for the dorsum of the foot. The deep fibular [pero- 
neal) nerve innervates the foot extensor and invertor 
muscles in the anterior eompartment of the leg and 
snpplies skin between the first and seeond toes. The 
eommon fibnlar [peroneal) nerve eombines the func- 
tions of the snperfieial and deep branehes. The me- 
dial plantar nerve innervates the abdnetor and flexor 
muscles of the big toe, the first lumbrical muscle, 
and flexor digitornm brevis muscle and provides 
sensation for the medial plantar snrfaee and three 
and a half toes. 

GAS 592; GA 53 

88 B. The posterior femoral cutaneous nerve 
arises from nerves SltoS3.It provides inferior clu- 
neal branehes to the lower portion of the glnteal 
region and a perineal braneh to the perinenm and 
snpplies sensation to the posterior thigh to the level 
of the popliteal fossa. Snperior glnteal innervation 
arises from dorsal rami of L1 to L3. Meralgia pares- 
thetiea is the oeenrrenee of pain or bnrning sensa- 
tions on the lateral thigh, from eompression of the 
lateral femoral cutaneous nerve. The sural nerve, 
sensory to the lower ealf and lateral foot, arises 
from eontribntions from the tibial nerve and eom- 
mon fibnlar [peroneal) nerve. The posterior femoral 
cutaneous is a sensory nerve and does not innervate 
muscles. 

GAS 463-468, 465, 538, 539, 552, 553, 584; GA 
238, 257 

89 B. The vastus medialis inserts upon the medial 
aspeet of the patella and draws it medially, espe- 
eially in the last quarter of extension—during which 
it is espeeially palpable in eontraetion. This muscle 
is referred to as the vastus medialus obliquus [VMO). 


165 



LOVVER LIMB 


Inereasing the strength of this mnsele ean lessen the 
lateral disloeation of the patella. The reetns femoris 
arises from the anterior inferior iliae spine and lip of 
the aeetabnlnm and draws the patella vertieally up- 
ward, as does the vastus intermedius. 

GAS 561-563; GA 8, 272, 285-286, 288, 296, 307, 324 

90 D. Bipartite patella is a normal variant of an 
unfused superolateral seeondary ossifieation eenter, 
which ean easily be mistaken for a fraetnre on a ra- 
diograph. The subcutaneous prepatellar bursa ean 
beeome painfnlly enlarged with acute or ehronie eom- 
pression, as in crawling about on the knees. Osgood- 
Sehlatter disease is painfnl involvement of the patellar 
ligament on the tibial tnberosity, eommonly in ehil- 
dren 10 to 14 years of age. The medial retinaculum is 
an expanded portion of the vastus medialis tendon 
toward the patella. 

GAS 558, 616; GA 4, 6, 272, 284 

91 D. Femoral artery puncture is one of the most 
eommon vasenlar proeednres. The femoral artery 
ean be loealized often by simply feeling for the 
strongest point of the femoral pulse. The femoral 
artery ean be aeeessed with flnoroseopie assistanee 
at the medial edge of the upper portion of the head 
of the femur. It is easily loealized by Doppler ultra- 
sound if the pulse is poorly felt. It is here that eath- 
eters are passed into the femoral artery for eatheter- 
ization of abdominopelvie and thoraeie structures 
and for antegrade angiography. It is also a site where 
arterial blood ean be obtained for gas analysis. The 
midingninal point, halfway between the antehor 
snperior iliae spine and the pubic symphysis, ean be 
either medial or lateral to the femoral artery and is 
not a dependable landmark. A needle inserted at the 
level of the ingninal erease, or infehor to the femoral 
head, ean enter the femoral artery distal to the ohgin 
of the deep femoral artery, presenting more hsk for 
aeeidental vasenlar injnry. Four eentimeters lateral 
to the pubic tubercle overlies the deep inguinal ring, 
with potential entry to spermatie eord, femoral vein, 
or artery. The fossa ovalis is the opening in the deep 
faseia of the thigh for the termination of the great 
saphenons vein in the femoral vein. 

GAS 630, 637; GA 290 

92 D. Both the medial and lateral menisei are sub- 
jeet to rotational injnries and may be torn. The me- 
dial menisens is much more liable to injury because 
it is attaehed to the fused deep layer of the medial 
eollateral ligament and joint eapsnle. The lateral me- 
nisens is separated from the fibnlar eollateral liga- 
ment and is external to the eapsnle of the knee joint. 


Gommonly seen in football players’ knees, meniseal 
tears are usually diagnosed by MRI or by arthros- 
eopy. The presenting symptoms of tearing may be 
pain and swelling, or loeking of the knee. Loeking of 
the knee snggests a bucket-handle tear, in which a 
partly detaehed eartilage wedges between the tibia 
and femur, inhibiting fnrther movement. A bneket- 
handle tear is often assoeiated with rupture of the 
anterior erneiate ligament. Sometimes a momentary 
eliek ean be heard in flexion/extension movements 
of the knee. Meniseeetomy is a successful operation, 
but emrently there is greater emphasis on repairing 
small tears. Meniseal eysts ean form seeondary to 
meniseal tears and some of these ean also be treated 
arthroseopieally. 

GAS 559, 576-577, 583, 646-647; GA 303-305 

93 B. The tendons of the semitendinosns and 
semimembranosns provide the snperior medial bor- 
der of the popliteal fossa. The semitendinosns in- 
serts with the pes anserinns on the proximal, medial 
tibia. The semimembranosns inserts on the tibia 
posteriorly. The bieeps femoris forms the snperior 
lateral border of the fossa, as the tendon passes to 
insertion on the fibula. The plantaris arises from the 
femur just above the lateral head of the gastroene- 
mius, passing distally to insert on the ealeanens via 
the tendo Aehilles. The poplitens arises from the 
tibia and passes snperiorly and laterally to insert on 
the lateral eondyle of the femur, with a eonneetion 
to the lateral menisens. 

GAS 584-585; GA 5, 308 

94 e. The tensor faseiae latae [which is innervated 
by the snperior glnteal nerve) and the iliotibial traet are 
dense, wide aponemosis that reeeives the insertion of 
the tensor faseiae latae and about 75% of the gluteus 
maximus. The gluteus maximus is the only one of the 
mnseles listed that is snpplied by the inferior gluteal 
nerve; in faet, it is the only mnsele innervated by the 
inferior glnteal nerve. Gluteus medius and minimns 
insert on the greater troehanter and are innervated by 
the snperior glnteal nerve. The rectus femoris, supplied 
by the femoral nerve, inserts via the quadriceps tendon 
on the patella and tibial tuberosity. 

GAS 544-545, 630-631; GA 8-9, 272, 280, 286, 296, 307 

95 D. The tendinous distal portion of the addnetor 
magnus inserts on the addnetor tnberele on the upper 
border of the medial eondyle of the femur. The femoral 
artery passes through the adductor hiatus proximal to 
this tendinous band, eontinning as the popliteal artery. 
The semimembranosns inserts on the proximal, poste- 
rior portion of the tibia. The graeilis inserts with the 
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pes anserinus on the proximal, medial aspeet of the 
tibia. The popliteus inserts on the distal lateral portion 
of the femur, just above the origin of the lateral head 
of gastrocnemius. The vastus medialis inserts with 
other quadriceps mnsele eomponents on the patella 
and then on to the tibial tnberosity. 

GAS 563, 567; GA 289 

96 B. The iliopsoas forms the lateral portion of the 
tronghlike floor of the femoral triangle. The peetinens 
forms the medial portion of this floor. The addnetor 
longus provides a medial border for the femoral tri- 
angle and meets the sartorins, the lateral border of the 
triangle, at the apex. The reetns femoris is a snperfi- 
eial eontribntor to the quadriceps femoris, lateral to 
the femoral triangle. 

GAS 512-513, 545-547; GA 290 

97 A. The tendon of the obtnrator internns leaves 
the pelvie eavity by passing throngh the lesser seiatie 
foramen, wrapping aronnd the lesser seiatie noteh. It 
is joined there by the superior and inferior gemelli 
and inserts with them on the upper portion of the 
greater troehanter. The obtnrator externus arises on 
the external snrfaee of the pubic bone and obtnrator 
membrane and inserts on the greater troehanter. The 
quadratus femoris arises from the isehial tuberosity 
and inserts on the intertroehanterie line of the femur. 
The gluteus medins and minimns insert together on 
the lateral aspeet of the greater troehanter. 

GAS 409, 410, 429-431; GA 212, 244 

98 B. The four muscles that eomprise the quadriceps 
muscle eontinne distally as the patellar tendon. The 
patella is then attaehed to the tibia by the patellar liga- 
ment. The vastus lateralis and medialis also attaeh to 
the tibia via lateral and medial patellar retinaenla, re- 
speetively. The lowest fibers of the vastus medialis take 
an oblique course to eventnally attaeh to the patella, 
and this mnsele is referred to elinieally as the vastus 
medialis obliquus (VMO). The VMO has a relatively 
direet medial pull on the patella. Thus, weakness of the 
vastus medialis would lead to lateral disloeation of the 
patella beeanse it would lose indireet medial stability 
throngh the medial patellar retinaenla. Weakness of the 
vastus lateralis would lead to inereased instability of 
the patella and eventually medial disloeation. The ree- 
tus femoris and vastus intermedins attaeh to the patel- 
lar tendon. Weakness of either or both would not lead 
to lateral or medial disloeation. 

GAS 562-564; GA 285, 288, 323 

99 B. Generally, the angle of inelination between the 
neek and shaft of the femur in older age deereases to 


around 120°. However, in pathologie eonditions it ean 
either inerease or deerease from the predieted value. 
When the angle of inelination inereases, it is referred to 
as coxa valga. Coxa vara on the other hand is a eondi- 
tion eharaeterized by a deereased angle of inelination. 
Genu varum and genu valgum are deformities eharae- 
terized by a deereased Q-angle and inereased Q-angle, 
respeetively. The Q-angle refers to the angle between 
the femur and tibia. Hallux valgus is a eondition that 
presents with a lateral deviation of the large toe. 

GAS 529-532, 556-558, 642, 646, 647; GA 6-7, 273, 
275-278 

100 D. Plantar faseitis is a eommon elinieal eondi- 
tion that resnlts from tearing or inflammation of the 
tough band of tissne stretehing from the calcaneus to 
the ball of the foot (the plantar aponeurosis). It usu- 
ally happens to people who are on their feet fre- 
quently or engaged in athleties, espeeially rnnning 
and jnmping. The pain of plantar faseitis is usually 
most signifieant in the morning, just after getting up 
from bed and beginning to walk. Rest, orthoties, night 
splints, and anti-inflammatory medieations are em- 
ployed in treatment. A Pott fraetnre is a bimalleolar 
fraetnre, speeifieally a fraetnre of the distal end of the 
fibnla (lateral malleolns) and medial malleolns, with 
outward displaeement of the foot. A Dupuytren frae- 
ture involves fraetnre of the distal fibnla with disloea- 
tion of the foot. Eaeh of these fraetnres occurs due to 
sndden and forceful eversion of the foot. 

GAS 615; GA 336 

101 A. When the anterior erneiate ligament is torn, 
the tibia ean be slightly displaeed anteriorly from the 
area of the knee joint by pnlling firmly with both 
hands upon the leg, with the patient in a seated posi- 
tion. This is a positive anterior drawer sign. 

GAS 583; GA 303-305 

102 E. One important fnnetion of the deltoid liga- 
ment is the prevention of overeversion of the ankle. 
The ligament is so strong that excessive eversion ean 
cause the medial malleolus to be pulled off (an avul- 
sion fraetnre) rather than tearing the deltoid ligament. 
GAS 605, 606; GA 316 

103 B. In infants and ehildren up to about 8 years of 
age, the head of the femur gets its arterial supply by a 
direet braneh of the obtnrator artery (variably, the me- 
dial circumflex femoral). The arterial supply reaehes 
the head of the femur at the fovea eapitis by traveling 
along the ligament of the head of the femur. Probably 
due to repeated torsion on the ligament, and therefore 
on the artery, this artery occludes early in life. In turn. 
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this source of supply is replaeed by branehes of the 
gluteal and femoral circumflex vessels. 

GAS 473-477, 532, 540-541, 572; GA 220, 232, 234, 
237, 250, 277, 279, 292 

104 E. The ankle jerk reflex involves S1 and S2 
levels. L2 to L4 are involved in the patellar reflex. L5 
is not a eomponent of a deep tendon reflex. 

GAS 592; GA 53 

105 B. The tensor faseiae lata assists in flexion of 
the thigh, as well as medial rotation and abdnetion. 
Damage to this muscle would adversely affeet these 
motions. The rectus femoris performs hip extension. 
The vastns intermedins does extension of the knee. 
The semimembranosns extends the hip and flexes 
and medially rotates the knee. The sartorins assists in 
flexion and lateral rotation of the hip, as well as me- 
dial rotation of the knee. 

GAS 545, 548, 550, 551; GA 8, 272, 280-282, 285-287, 
296 

106 B. The femoral triangle is the best plaee to pal- 
pate the femoral pulse. It is bounded by the sartorins 
muscle laterally, adductor longus medially, and the 
ingninal ligament snperiorly. It eontains the femoral 
vein, artery, and nerve [from medial to lateral, respee- 
tively). The addnetor eanal lies deep between the 
anterior and medial eompartments of the thigh and 
therefore eannot be palpated. The popliteal fossa is 
the fossa at the baek of the knee and eontains the 
popliteal artery and vein, tibial nerve, and eommon 
fibnlar [peroneal) nerve. The femoral pulse eannot be 
palpated here. The ingninal eanal is in the pelvis and 
is in eommnnieation with the anterior abdominal 
wall. It eontains the spermatie eord in males and 
round ligament of the uterus in females. 

GAS 512, 513, 545, 546, 547; GA 290 

107 A. If the femoral artery is oeelnded, the de- 
seending braneh of the lateral circumflex femoral will 
provide eollateral circulation to the thigh. The de- 
seending genienlar artery is a braneh of the femoral 
and therefore would also be occluded. The medial 


circumflex femoral artery is a proximal braneh of the 
deep femoral artery and snpplies part of the head of 
the femur. The first perforating braneh of the deep 
femoral artery snpplies a small portion of the mnseles 
of the posterior thigh. Finally, the obtnrator artery 
snpplies a very small artery and vasenlarizes only the 
most proximal part of the head of the femur and usu- 
ally only dnring the early years of life. 

GAS 532, 533, 569, 570; GA 10, 279, 294-295 

108 A. In a femoral hernia, abdominal eontents are 
foreed throngh the femoral ring, which is just lateral to 
the lacunar ligament [of Gimbernant) and just medial 
to the femoral vein. The femoral vein would be found 
immediately lateral to the femoral hernia. This is eor- 
reet in most eases beeanse in the majority of people, 
the femoral vein is found more medial to both the 
femoral artery and nerve in the femoral triangle. The 
addnetor longus muscle as well as the pectineus mus- 
ele would be found deep and medial to the hernia. 
GAS 512, 513, 545, 546, 547; GA 290 

109 A. The femoral vein lies medial to the femoral 
artery in the femoral sheath. The femoral sheath is 
broken into three eompartments: lateral, intermedi- 
ate, and medial. The lateral eompartment eontains the 
femoral nerve; the medial eompartment eneloses the 
femoral eanal and eonsists of lymphatie tissne and a 
lymph node, plus areolar tissue. The intermediate 
eontains the femoral vein. 

GAS 547; GA 290 

110 B. The snperfieial ingninal nodes are loeated 
near the saphenofemoral jnnetion and drain the supe- 
rior thigh region. The vertieal group reeeives lymph 
from the superficial thigh, and the horizontal group 
reeeives lymph from the gluteal regions and the an- 
terolateral abdominal wall. The deep ingninal lie deep 
to the faseia lata and reeeive lymph from deep lymph 
vessels [popliteal nodes). The external and internal 
iliae nodes first reeeive lymph from pelvie and peri- 
neal structures. 

GAS 282, 283, 496, 542, 543, 544, 545, 554; GA 254- 
255, 345 
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■!■ A 45-year-old woman is being examined as a ean- 
didate for eosmetie breast snrgery. The snrgeon notes 
that both of her breasts sag eonsiderably. Which stme- 
ture has most likely beeome stretehed to result in this 
eondition? 

□ A. Searpa’s faseia 

□ B. Peetoralis major muscle 

□ e. Peetoralis minor mnsele 

□ D. Suspensory [Gooper’s) ligaments 

□ E. Serratns anterior muscle 



A 48-year-old female court stenographer is admit- 
ted to the orthopedie elinie with symptoms of earpal 
tunnel syndrome, with which she has snffered for al- 
most a year. Which muscles most typieally beeome 
weakened in this eondition? 


□ A. Dorsal interossei 

□ B. Lnmbrieals III and IV 


□ e. Thenar 

□ D. Palmar interossei 

□ E. Hypothenar 



A 27-year-old man was admitted to the emergeney 
department after an antomobile eollision in which he 
snffered a fraetme of the lateral border of the seapnla. 
Six weeks after the aeeident, physieal examination re- 
veals weakness in medial rotation and addnetion of the 
humerus. Which nerve was most likely injnred? 


□ A. Lower subscapular 

□ B. Axillary 


□ e. Radial 


□ D. Spinal aeeessory 

□ E. IJlnar 


A 45-year-old male arrived at the emergeney de- 
partment with injnries to his left elbow after he fell in 
a bieyele raee. Radiographie and MRI examinations 
show a fraetnre of the medial epieondyle and a torn 
ulnar nerve. Which of the following mnseles would be 
most likely to be paralyzed? 

□ A. Flexor digitorum superficialis 

□ B. Bieeps braehii 

□ e. Braehioradialis 

□ D. Flexor earpi ulnaris 

□ E. Snpinator 
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While walking to his elassroom bnilding, a first- 
year medieal stndent slipped on the wet pavement and 
fell against the curb, injuring his right arm. Radio- 
graphie images showed a midshaft fraetnre of the hu- 
merus. Which pair of structures was most likely injured 
at the fracture site? 

□ A. Median nerve and braehial artery 

□ B. Axillary nerve and posterior hnmeral eirenm- 

flex artery 

□ e. Radial nerve and deep braehial artery 

□ D. Suprascapular nerve and artery 

□ E. Long thoraeie nerve and lateral thoraeie artery 

An 18-year-old male is bronght to the emergeney 
department after an injury while playing rugby. Imag- 
ing reveals a transverse fraetnre of the humerus about 
1 ineh proximal to the epieondyles. Which nerve is 
most frequently injnred by the jagged edges of the bro- 
ken bone at this loeation? 

□ A. Axillary 

□ B. Median 

□ e. Musculocutaneous 

□ D. Radial 

□ E. IJlnar 


□ D. Lateral eord of braehial plexus 

□ E. Lateral cutaneous nerve of the forearm 


K-'J A 24-year-old medieal stndent was bitten at the 
base of her thumb by her dog. The wound beeame 
infeeted and the infeetion spread into the radial 
bursa. The tendon{s) of which muscle will most 
likely be affeeted? 

□ A. Flexor digitorum profundus 

□ B. Flexor digitorum superficialis 

□ e. Flexor pollieis longus 

□ D. Flexor earpi radialis 

□ E. Flexor pollieis brevis 


10 


Laboratory studies in the ontpatient elinie on a 
24-year-old female inelnded assessment of eirenlating 
blood ehemistry. Which of the following arteries is 
most likely at risk dnring venipuncture at the cubital 
fossa? 

□ A. Braehial 


□ B. Gommon interosseons 

□ e. IJlnar 


□ D. Anterior interosseons 

□ E. Radial 


WM A 52-year-old band direetor snffered problems in 
her right arm several days after strenuous field exer- 
eises for a major athletie tournament. Examination in 
the orthopedie elinie reveals wrist drop and weakness 
of grasp but normal extension of the elbow joint. There 
is no loss of sensation in the affeeted limb. Which 
nerve was most likely affeeted? 

□ A. IJlnar 

□ B. Anterior interosseons 

□ e. Posterior interosseons 

□ D. Median 

□ E. Snperfieial radial 



_ A 32-year-old woman is admitted to the emer- 

geney department after an antomobile eollision. Radio- 
graphie examination reveals mnltiple fraetnres of the 
humerus. Flexion and snpination of the forearm are 
severely weakened. She also has loss of sensation on 
the lateral snrfaee of the forearm. Which of the follow- 
ing nerves has most likely been injnred? 

□ A. Radial 

□ B. Musculocutaneous 


□ e. Median 
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A 22-year-old male is diagnosed with metastatie 
malignant melanoma of the skin over the xiphoid pro- 
eess. Which nodes reeeive most of the lymph from this 
area and are therefore most likely to be involved in 
metastasis of the tumor? 


□ A. Deep inguinal 

□ B. Vertieal group of superficial inguinal 

□ e. Horizontal group of superficial inguinal 

□ D. Axillary 

□ E. Deep and snperfieial ingninal 


IM A 49-year-old female who had snffered a myoear- 
dial infaretion must undergo a bypass graft proeednre 
using the internal thoraeie artery. Which vessels will 
most likely eontinne to supply blood to the anterior 
part of the upper intereostal spaees? 

□ A. Musculophrenic 

□ B. Snperior epigastrie 

□ e. Posterior intereostal 

□ D. Lateral thoraeie 

□ E. Thoraeodorsal 
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iM A 22-year-old woman is admitted to the emer- 
geney department in an unconscious state. The nurse 
takes a radial pulse to determine the heart rate of the 
patient. This pulse is felt lateral to which tendon? 

□ A. Palmaris longus 

□ B. Flexor pollieis longus 

□ e. Flexor digitomm profundus 

□ D. Flexor earpi radialis 

□ E. Flexor digitomm superficialis 



A 45-year-old male is admitted to the hospital 
after aeeidentally walking through a plate glass door 
in a bar while intoxicated. Physieal examination 
shows mnltiple laeerations to the upper limb, with in- 
ability to flex the distal interphalangeal joints of the 
fourth and fifth digits. Which of the following muscles 


is most 

□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 

|15 

A 


mm superficialis 


A 24-year-old man is admitted with a wound to 
the palm of his hand. He eannot touch the pads of his 
fingers with his thumb but ean grip a sheet of paper 
between all fingers and has no loss of sensation on the 
skin of his hand. Which of the following nerves has 
most likely been injured? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 

16 

A 


hood elinie after reeeiving blunt trauma to his right 
axilla in a fall. He has difficulty elevating the right arm 
above the level of his shoulder. Physieal examination 
shows the inferior angle of his right scapula protmdes 
more than the lower part of the left scapula. The right 
scapula protmdes far more when the patient pushes 
against resistanee. Which of the following neural stme- 
tures has most likely been injured? 

□ A. The posterior eord of the braehial plexus 

□ B. The long thoraeie nerve 

□ e. The upper tmnk of the braehial plexus 


□ D. The site of origin of the middle and lower 

subscapular nerves 

□ E. Spinal nerve roots C7, C8, and T1 

|Q A mother tugs violently on her male ehild’s hand 
to pull him out of the way of an oneoming ear and the 
ehild sereams in pain. Thereafter, it beeomes obvious 
that the ehild eannot straighten his forearm at the elbow. 
When the ehild is seen in the emergeney department, 
radiographie examination reveals a disloeation of the 
head of the radius. Which of the following ligaments is 
most likely direetly assoeiated with this injnry? 

□ A. Anular 

□ B. Joint capsular 

□ e. Interosseous 

□ D. Radial eollateral 

□ E. Ulnar eollateral 


iBl After a foreeps delivery of a male infant, the baby 
presents with his left upper limb adducted, internally 
rotated, and flexed at the wrist. The startle reflex is ab- 
sent on the ipsilateral side. Which part of the braehial 
plexus was most likely injured during this delivery? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 

19 
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mor under the nail of the little finger. Which of the 
following nerves would have to be anesthetized for a 
painless removal of the tumor? 


□ A. Superficial radial 

□ B. eommon palmar digital of median 

□ e. eommon palmar digital of ulnar 

□ D. Deep radial 

□ E. Reenrrent braneh of median 

m A 25-year-old male athlete is admitted to the 
emergeney department after a bad landing in the pole 
vauit. Radiographie examination of his hand reveals a 
fraetnred earpal bone in the floor of the anatomie 
snuffbox [Fig. 6-1). Which bone has most likely been 
fraetnred? 


□ A. Triquetral 

□ B. Seaphoid 

□ e. eapitate 
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□ D. Hamate 

□ E. Trapezoid 



Fig. 6-1 


A 36-year-old man is bronght to the emergeney 
department beeanse of a deep knife wound on the me- 
dial side of his distal forearm. He is nnable to hold a 
pieee of paper between his fingers and has sensory loss 
on the medial side of his hand and little finger. Which 
nerve is most likely injnred? 

□ A. Axillary 

□ B. Median 

□ e. Musculocutaneous 

□ D. Radial 

□ E. IJlnar 

A 19-year-old man is bronght to the emergeney 
department after disloeating his shonlder while playing 
soeeer. Following rednetion of the disloeation, he has 
pain over the dorsal region of the shonlder and eannot 
abdnet the arm normally. An MRI of the shonlder 
shows a torn mnsele. Which of the following mnseles 
is most likely to have been damaged by this injnry? 

□ A. Goraeobraehialis 

□ B. Long head of the trieeps 

□ e. Peetoralis minor 

□ D. Supraspinatus 

172 □ E. Teres major 


A 47-year-old female tennis professional is in- 
formed by her physieian that she has a rotator cuff in- 
jury that will require surgery. Her physieian explains 
that over the years of play a shonlder ligament has 
gradnally eansed severe damage to the nnderlying 
mnsele. To which of the following ligaments is the phy- 
sieian most likely referring? 

□ A. Aeromioelavienlar ligament 

□ B. Coracohumeral ligament 

□ e. Transverse seapnlar ligament 

□ D. Glenohnmeral ligament 

□ E. Goraeoaeromial ligament 

A 69-year-old man has nnmbness in the middle 
three digits of his right hand and finds it diffienlt to 
grasp objeets with that hand. He states that he retired 
9 years earlier, after working as a earpenter for 
50 years. He has atrophy of the thenar eminenee (Fig. 
6-2). Which of the following eonditions is the most 
likely cause of the problems in his hand? 

□ A. Gompression of the median nerve in the ear- 

pal tnnnel 

□ B. Formation of the osteophytes that eompress 

the ulnar nerve at the medial epieondyle 

□ e. Hypertrophy of the trieeps mnsele eompress- 

ing the braehial plexus 

□ D. Osteoarthritis of the eervieal spine 

□ E. Repeated tranma to the ulnar nerve 



Fig. 6-2 
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m A 13-year-old boy is brought to the emergeney 
department after losing eontrol during a motorbike raee 
in which he was run over by several of the other raeers. 
Physieal examination reveals several cuts and brnises. 
He is unable to extend the left wrist, fingers, and 
thumb, although he ean extend the elbow. Sensation is 
lost in the lateral half of the dorsnm of the left hand. 
Which of the following nerves has most likely been 
injnred to resnlt in these signs, and in what part of the 
arm is the injnry loeated? 

□ A. Median nerve, anterior wrist 

□ B. Median nerve, arm 

□ e. Radial nerve, midhumerus 

□ D. Ulnar nerve, midlateral forearm 

□ E. Ulnar nerve, midpalmar region 

m A 17-year-old male has weakness of elbow flexion 
and snpination of the left hand after snstaining a knife 
wound in that arm in a street fight. Examination in the 
emergeney department indieates that a nerve has been 
severed. Which of the following eonditions will also 
most likely be seen dnring physieal examination? 

□ A. Inability to adduct and abdnet his fingers 

□ B. Inability to flex his fingers 

□ e. Inability to flex his thumb 

□ D. Sensory loss over the lateral snrfaee of his 

forearm 

□ E. Sensory loss over the medial snrfaee of his 

forearm 
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Following several days of 12-hour daily rehearsals 
of the symphony orehestra for a performanee of a Wag- 
nerian opera, the 52-year-old male eondnetor experi- 
eneed such excruciating pain in the posterior aspeet of 
his right forearm that he could no longer direet the 
mnsieians. When the maestro’s forearm was palpated 
2 em distal to, and posteromedial to, the lateral epieon- 
dyle, the resnlting excruciating pain caused the eon- 
dnetor to weep. injeetions of steroids and rest were 
reeommended to ease the pain. Which of the following 
injnries is most likely? 

□ A. Gompression of the ulnar nerve by the flexor 

earpi nlnaris 

□ B. Gompression of the median nerve by the pro- 

nator teres 


□ e. Gompression of the median nerve by the 

flexor digitornm snperfieialis 

□ D. Gompression of the snperfieial radial nerve by 

the braehioradialis 


□ E. Gompression of the deep radial nerve by the 
snpinator 


m A 54-year-old female marathon mnner presents 
with pain in her right wrist that resnlted when she fell 
with foree on her ontstretehed hand. Radiographie 
stndies indieate an anterior disloeation of a earpal bone 
[Fig. 6-3]. Which of the following bones is most likely 
disloeated? 

□ A. Gapitate 

□ B. Lnnate 

□ e. Seaphoid 

□ D. Trapezoid 

□ E. Triquetrum 



Fig. 6-3 
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_ A 45-year-old man is admitted to the hospital af- 

ter a ear erash. Radiographie examination reveals mild 
disk herniations of C7, C8, and Tl. The patient pre- 
sents with a sensory defieit of the C8 and T1 spinal 
nerve dermatomes. The dorsal root ganglia of C8 and 
T1 would eontain eell bodies of sensory fibers earried 
by which of the following nerves? 


□ A. Medial antebraehial cutaneous nerve 

□ B. Long thoraeie nerve 

□ e. Lateral antebraehial cutaneous nerve 

□ D. Deep braneh of ulnar nerve 

□ E. Anterior interosseons nerve 


[jj A 23-year-old female maid was making a bed in a 
hotel bedroom. As she straightened the sheet by run- 
ning her right hand over the snrfaee with her fingers 
extended, she eanght the end of the index finger in a 
fold. She experienced a sndden, severe pain over the 
base of the terminal phalanx. Several hours later when 
the pain had diminished, she noted that the end of her 
right index finger was swollen and she could not eom- 
pletely extend the terminal interphalangeal joint. Which 
one of the following stmetnres within the digit was 
most likely injnred? 

□ A. The proper palmar digital braneh of the me- 
dian nerve 
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□ B. The vinculum longa 

□ C. The insertion of the tendon of the extensor 

digitornm onto the base of the distal phalanx 

□ D. The insertion of the flexor digitornm profnn- 

dus tendon 

□ E. The insertion of the flexor digitornm snperfi- 

eialis tendon 


31 


_ A 45-year-old patient had fallen upon his out- 

stretehed hand, resulting in a Smith fraetnre of the 
distal end of the radins. The fraetnred bone displaeed a 
earpal bone in the palmar direetion, resnlting in nerve 
eompression within the earpal tnnnel. Which of the 
following earpal bones will most likely be disloeated? 


□ A. Seaphoid 

□ B. Trapezinm 

□ e. Gapitate 

□ D. Hamate 

□ E. Lnnate 


m A 15-year-old girl was bronght to the emergeney 
department with a tear of the tendons in the first dorsal 
eompartment of the wrist from a severe bite by a pit 
bull dog. The injmed tendons in this eompartment 
would include which of the following mnseles? 

□ A. Extensor earpi radialis longns and brevis 

□ B. Abdnetor pollieis longns and extensor pollieis 

brevis 

□ e. Extensor digitomm 

□ D. Extensor indieis proprins 

□ E. Extensor earpi nlnaris 

As she fell from the uneven parallel bars, the 17- 
year-old female gymnast grasped the lower bar briefly 
with one hand but then fell painfnlly to the floor. An 
MRI examination reveals an injury to the medial eord 
of the braehial plexus. Which of the following spinal 
nerve levels would most likely be affeeted? 

□ A. C5, C6 

□ B. C6, C7 

□ e. C7, C8 

□ D. C7, C8, T1 

□ E. C8, T1 
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A 21-year-old female softball piteher is examined 
in the emergeney department after she was strnek in 
the arm by a line drive (a ball hit very hard and low). 
Radiographie and MRI stndies show soft tissue injury 
to the region of the spiral groove, with trauma to the 
radial nerve. Which of the following mnseles would be 
intaet after this injnry? 


□ A. Flexor earpi nlnaris 

□ B. Extensor indieis 

□ e. Braehioradialis 

□ D. Extensor earpi radialis 

□ E. Snpinator 
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Examination of a 21-year-old female athlete with 
an injnry of the radial nerve in the spiral groove would 
typieally demonstrate which of the foliowing physieal 
signs? 

□ A. Weakness of thumb abduction and thumb 

extension 

□ B. Weakness of thumb opposition 

□ e. Inability to extend the elbow 

□ D. Paralysis of pronation of the hand 

□ E. Paralysis of abdnetion and addnetion of 

the arm 


m The 58-year-old eonvenienee store operator had 
reeeived a snperfieial bullet wound to the soft tissnes on 
the medial side of the elbow in an attempted robbery. A 
major nerve was repaired at the site where it passed 
behind the medial epieondyle. Bleeding was stopped 
from an artery that aeeompanied the nerve in its path 
toward the epieondyle. Vasenlar repair was performed 
on this small artery beeanse of its important role in sup- 
plying blood to the nerve. Which of the following arter- 
ies was most likely repaired? 

□ A. The profnnda braehii 

□ B. The radial eollateral artery 

□ e. The snperior ulnar eollateral artery 

□ D. The inferior ulnar eollateral artery 

□ E. The anterior ulnar reenrrent artery 
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A 60-year-old male bnteher aeeidentally slashed 
his wrist with his bnteher knife, partially dividing the 
ulnar nerve. Which of the following aetions would 
most likely be lost as a result of this injury? 

□ A. Flexion of the proximal interphalangeal joint 
of the fifth digit (little finger) 


□ B. Extension of the thumb 

□ e. Adduction of the fifth digit 

□ D. Abdnetion of the thumb 

□ E. Opposition of the thumb 


38 


_ A 23-year-old male medieal student fell asleep in 

his ehair with Netter’s Atlas wedged into his axilla. 
When he awoke in the morning, he was nnable to ex- 
tend the forearm, wrist, or fingers. Movements of the 
ipsilateral shonlder joint appear to be normal. Which of 
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the following nerves was most likely eompressed, pro- 
dneing the symptoms deseribed? 

□ A. Lateral eord of the braehial plexus 

□ B. Medial eord of the braehial plexus 

□ e. Radial nerve 

□ D. Median nerve 

□ E. Lateral and medial peetoral nerves 

ED The faet that the kidneys of a 32-year-old female 
patient were failing required that she be plaeed on di- 
alysis. However, the seareh in her upper limb for a 
suitable vein was unexpectedly diffienlt. The major 
vein on the lateral side of the arm was too small; others 
were too delieate. Finally, a vein was found on the me- 
dial side of the arm that passed throngh the snperfieial 
and deep faseia to join veins beside the braehial artery. 
Which of the following veins was this? 

□ A. Basilie 

□ B. Lateral enbital 

□ e. Gephalie 

□ D. Medial enbital 

□ E. Medial antebraehial 


□ e. The head of the humerus is displaeed 

inferiorly. 

□ D. The head of the humerus is displaeed 

superiorly. 

□ E. The head of the humerus is displaeed 

medially. 

ES The 35-year-old female patient has a hard nodule 
about 1 em in diameter slightly above and lateral to her 
right areola. A speeifie dye is injeeted into the tissne 
aronnd the tumor, and an ineision is made to expose 
the lymphatie vessels draining the area, for the lym- 
phatie vessels take up the dye—which is visible to the 
eye. The vessels ean then be traeed to snrgieally expose 
the lymph nodes reeeiving the lymph from the tumor. 
Which of the following nodes will most likely first en- 
eonnter the lymph from the tumor? 

□ A. Anterior axillary (peetoral) nodes 

□ B. Rotter interpeetoral nodes 

□ e. Parasternal nodes along the internal thoraeie 

artery and vein 

□ D. Gentral axillary nodes 

□ E. Apieal or infraelavienlar nodes 


A 29-year-old female had snstained a deep laeera- 
tion in the proximal part of the forearm. After the 
wound is elosed, the following fnnetional defieits are 
observed by the nenrologist on the serviee: The first 
three digits are in a position of extension and eannot be 
flexed. Digits 4 and 5 are partially flexed at the meta- 
earpophalangeal joints and notieeably more flexed at 
the distal interphalangeal joints. Sensation is absent in 
the lateral side of the palm and the palmar snrfaees of 
digits 1 to 3 and half of the fourth digit. Which of the 
following nerves has (have) most likely been injnred? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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emergeney department with excruciating pain in his 
right shonlder and proximal arm. Dnring physieal ex- 
amination the patient elntehes the arm at the elbow with 
his opposite hand and is nnable to move the injnred 
limb. Radiographie stndies show that the patient has a 
disloeation of the humerus at the glenohumeral joint. 
Which of the following eonditions is the most likely? 


□ A. The head of the humerus is displaeed 
anteriorly. 


□ B. The head of the humerus is displaeed 
posteriorly. 
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During a fight in a tavern, a 45-year-old male eon- 
strnetion worker reeeived a shallow stab wound from a 
broken beer bottle at a point near the middle of the left 
posterior triangle of his neek. IJpon physieal examina- 
tion it is observed that the left shonlder is drooping 
lower than the right shonlder, and the snperior angle of 
the seapnla juts out slightly. Strength in turning the head 
to the right or left appears to be symmetrie. Which of the 
following nerves is most likely injnred? 


□ A. Suprascapular nerve in the supraspinous fossa 

□ B. The terminal segment of the dorsal seapnlar 

nerve 

□ e. The upper trunk of the braehial plexus 

□ D. The spinal aeeessory nerve in the posterior 

eervieal triangle 

□ E. The thoraeodorsal nerve in the axilla 

liM A 44-year-old woman is diagnosed with radial 
nerve palsy. When muscle function is examined at the 
metaearpophalangeal (MCP), proximal interphalangeal 
(PIP), and distal interphalangeal (DIP) joints, what 
findings are most likely to be present? 


□ A. Inability to abdnet the digits at the MCP joint 

□ B. Inability to addnet the digits at the MCP joint 

□ e. Inability to extend the MCP joints only 

□ D. Inability to extend the MCP, PIP, and DIP 

joints 


□ E. Inability to extend the PIP and DIP joints 
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EO A 27-year-old male painter is admitted to the hos- 
pital after falling from a ladder. Physieal examination 
reveals that the patient is nnable to abdnet his arm 
more than 15° and eannot rotate the arm laterally. A 
radiographie examination reveals an oblique fraetnre of 
the humerus. He has assoeiated sensory loss over the 
shonlder area. Which of the following injnries will 
most likely eorrespond to the symptoms of the physieal 
examination? 

□ A. Fraetnre of the medial epieondyle 

□ B. Fraetnre of the glenoid fossa 

□ e. Fraetnre of the snrgieal neek of the humerus 

□ D. Fracture of the anatomie neek of the hnmerns 

□ E. Fracture of the middle third of the humerus 

m A 47-year-old female patient’s right breast exhib- 
ited eharaeteristies of peau d’orange; that is, the skin 
resembled orange peel. This eondition is primarily a 
resnlt of which of the following? 

□ A. Shortening of the snspensory ligaments by 

eaneer in the axillary tail 

□ B. Bloekage of cutaneous lymphatie vessels 

□ e. Gontraetion of the retinaenla cutis of the are- 

ola and nipple 

□ D. Invasion of the peetoralis major by the eaneer 

□ E. Ipsilateral (same side] inversion of the peri- 

areolar skin from ductular eaneer 
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A 29-year-old female is examined in the emer- 
geney department after falling from her baleony. Radio- 
graphie examination reveals that she has snffered a 
broken elaviele, with assoeiated internal bleeding. 
Which of the following vessels is most likely to be in- 
jured in elavienlar fraetnres? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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resident in emergeney medieine after her fall on a wet 
bathroom floor in the shopping eenter. Physieal exami- 
nation reveals a posterior displaeement of the left distal 
wrist and hand. Radiographie examination reveals an 
oblique fracture of the radius. Which of the following 
is the most likely fraetnre involved in this ease? 

□ A. Golles’ fraetnre 

□ B. Seaphoid fraetnre 

□ e. Bennett’s fraetnre 


□ D. Volkmann’s isehemie eontraetnre 

□ E. Boxer’s fraetnre 


A 34-year-old female skier was taken by ambnlanee 
to the hospital after she strnek a tree on the ski slope. 
Imaging gives evidenee of a shonlder separation. Which 
of the following typieally oeenrs in this kind of injnry? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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Displaeement of the head of the humerus 
from the glenoid eavity 

Partial or eomplete tearing of the eoraeoela- 
vienlar ligament 

Partial or eomplete tearing of the eoraeoaero 
mial ligament 

Rupture of the transverse seapnlar ligament 
Disrnption of the glenoid labrnm 


ted to the hospital after he snffers a penetrating injnry 
to his upper limb from a nail gun. Upon physieal ex- 
amination the patient is nnable to flex the distal inter- 
phalangeal joints of digits 4 and 5. What is the most 
likely cause of his injury? 


□ A. Trauma to the ulnar nerve near the troehlea 

□ B. Tranma to the ulnar nerve at the wrist 

□ e. Median nerve damage proximal to the prona- 

tor teres 


□ D. Median nerve damage at the wrist 

□ E. Tranma to spinal nerve root C8 
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The shonlder of a 44-year-old deer hunter had 
been penetrated by a bolt released from a crossbow. 
The bolt had transeeted the axillary artery just beyond 
the origin of the subscapular artery. A eompress is 
plaeed on the wound with deep pressnre. After a elamp 
is plaeed on the bleeding artery, thonght is given to the 
anatomy of the vessel. What eollateral arterial path- 
ways are available to bypass the site of injnry? 


□ A. Suprascapular with circumflex scapular artery 

□ B. Dorsal scapular with thoraeodorsal artery 

□ e. Posterior humeral circumflex artery with deep 

braehial artery 

□ D. Lateral thoraeie with braehial artery 

□ E. Supreme thoraeie artery with thoraeoaeromial 

artery 

m A 17-year-old male suffered the most eommon of 
fraetnres of the earpal bones when he fell on his out- 
stretehed hand. Which bone would this be? 


□ A. Trapezium 

□ B. Lunate 
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□ C. Pisiform 

□ D. Hamate 

□ E. Seaphoid 


53 


A 54-year-old male eotton farmer visits the ontpa- 
tient elinie beeanse of a penetrating injnry to his fore- 
arm with a baling hook. After the limb is anesthetized, 
the site of the wound is opened and flushed thoroughly 
to remove all debris. The patient is not able to oppose 
the tip of the thumb to the tip of the index finger, as in 
making the OK sign. He is able to touch the tips of the 
ring and little fingers to the pad of his thumb. What 
nerve has most likely been injnred? 


□ A. Median 

□ B. Posterior interosseons 

□ e. Radial 

□ D. Reenrrent median 

□ E. Anterior interosseons 
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_ Endoseopie examination of the shonlder of a 

62-year-old female elearly demonstrated erosion of the 
tendon within the glenohnmeral joint. What tendon 
was this? 


□ A. Glenohnmeral 

□ B. Long head of trieeps 

□ e. Long head of bieeps 

□ D. Infraspinatns 

□ E. Goraeobraehialis 


^3 The orthopedie snrgeon exposed the mnsele in 
the supraspinous fossa so that she could move it later- 
ally, in repair of an injnred rotator cuff. As she refleeted 
the muscle from its bed, an artery was exposed eross- 
ing the ligament that bridges the noteh in the snperior 
border of the seapnla. What artery was this? 

□ A. Subscapular 

□ B. Transverse eervieal 

□ e. Dorsal seapnlar 

□ D. Posterior hnmeral circumflex 

□ E. Suprascapular 

m A 61-year-old man was hit by the erieket bat in 
the midhnmeral region of his left arm. Physieal exami- 
nation reveals an inability to extend the wrist and loss 
of sensation on a small area of skin on the dorsnm of 
the hand proximal to the first two fingers. What nerve 
snpplies this speeifie region of the hand? 

□ A. Radial 

□ B. Posterior interosseons 

□ e. Lateral antebraehial cutaneous 


□ D. Medial antebraehial cutaneous 

□ E. Dorsal cutaneous of ulnar 


A 45-year-old woman is admitted to the hospital 
with neek pain. An MRI examination reveals a herni- 
ated disk in the eervieal region. Physieal examination 
reveals weakness in wrist extension and paraesthesia 
on the baek of her arm and forearm. Which of the fol- 
lowing spinal nerves is most likely injnred? 


□ 

A. 

C5 

□ 

B. 

C6 

□ 

e. 

C7 

□ 

D. 

n 

oo 

□ 

E. 

T1 


A 

22- 


injnry while falling with foree on his ontstretehed hand. 
When the anatomie snuffbox is exposed in snrgery, an 
artery is visnalized erossing the fraetnred bone that pro- 
vides a floor for this spaee. What artery was visnalized? 


□ A. Ulnar 

□ B. Radial 

□ e. Anterior interosseons 

□ D. Posterior interosseons 

□ E. Deep palmar areh 
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The right shonlder of a 78-year-old female had 
beeome inereasingly painfnl over the past year. Abduc- 
tion of the right arm eansed her to wince from the 
diseomfort. Palpation of the deltoid mnsele by the phy- 
sieian prodneed exquisite pain. Imaging stndies reveal 
intermuscular inflammation extending over the head of 
the humerus. What structure was inflamed? 


□ A. Subscapular bursa 

□ B. Infraspinatus muscle 

□ e. Glenohumeral joint eavity 

□ D. Snbaeromial bursa 

□ E. Teres minor mnsele 


[ij A 55-year-old male metallnrgist had been diag- 
nosed with earpal tnnnel syndrome. To begin the op- 
eration, an anesthetie injeetion into his axillary sheath 
was used instead of a general anesthesia. From which 
of the following structures does the axillary sheath take 
origin? 


□ A. Snperfieial faseia of the neek 

□ B. Snperfieial eervieal investing faseia 

□ e. Bneeopharyngeal faseia 

□ D. Glavipeetoral faseia 

□ E. Prevertebral faseia 








UPPER LIMB 


Ml A 45-year-old woman is admitted to the hospital 
with neek pain. A CT sean reveals a tnmor in the left 
side of her oral eavity. The tnmor and related tissnes 
are removed with a radieal neek snrgieal proeednre. 
Two months postoperatively the patient’s left shonlder 
droops quite notieeably. Physieal examination reveals 
distinet weakness in turning her head to the right and 
impairment of abdnetion of her left upper limb to 
the level of the shoulder. Which of the following struc- 
tures was most likely injured during the radieal neek 
snrgery? 

□ A. Suprascapular nerve 

□ B. Long thoraeie nerve 

□ e. Spinal aeeessory nerve 

□ D. The jnnetion of spinal nerves C5 and C6 of 

the braehial plexus 

□ E. Radial nerve 

m A 23-year-old male basketball player is admitted 
to the hospital after injnring his shonlder dnring a 
game. Physieal and radiographie examinations reveal 
total separation of the shonlder [Fig. 6-4). Which of the 
following stmetnres has most likely been torn? 

□ A. Glenohnmeral ligament 

□ B. eoraeoaeromial ligament 

□ e. Tendon of long head of bieeps braehii 

□ D. Aeromioelavienlar ligament 

□ E. Transverse seapnlar ligament 



A 35-year-old male body bnilder has enlarged his 
shonlder mnseles to such a degree that the size of the 
quadrangular spaee is greatly reduced. Which of the 
following stmetnres would most likely be eompressed 
in this eondition? 

□ A. Axillary nerve 

□ B. Anterior hnmeral circumflex artery 

□ e. eephalie vein 

□ D. Radial nerve 

□ E. Subscapular artery 

m A 43-year-old woman visits the ontpatient elinie 
with a nenrologie problem. Diagnostieally, she eannot 
hold a pieee of paper between her thumb and the lat- 
eral side of her index finger without flexing the distal 
joint of her thumb. This is a positive Froment sign and 
a diagnosis of ulnar nenropathy. Weakness of which 
speeifie muscle causes this sign to appear? 

□ A. Flexor pollieis longns 

□ B. Addnetor pollieis 

□ e. Flexor digiti minimi 

□ D. Flexor earpi radialis 

□ E. Extensor indieis 

m A 48-year-old female piano player visited the 
ontpatient elinie with nnmbness and tingling in her 
left hand. A diagnosis was made of nerve eompres- 
sion in the earpal tnnnel, and the patient underwent 
an endoseopie nerve release. Two weeks postopera- 
tively the patient eomplained of a profonnd weakness 
in the thumb, with loss of thumb opposition. The 
sensation to the hand, however, was nnaffeeted. 
Which of the following nerves was injnred dnring the 
operation? 

□ A. The first eommon digital braneh of the me- 

dian nerve 

□ B. The seeond eommon digital braneh of the me- 

dian nerve 

□ e. Reenrrent braneh of median nerve 

□ D. Deep braneh of the ulnar nerve 

□ E. Anterior interossens nerve 
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_ A 19-year-old male had snffered a deep laeera- 

tion to an upper limb when he stnmbled and fell on a 
broken bottle. On examination of hand fnnetion it is 
observed that he is able to extend the metaearpopha- 
langeal joints of all his fingers in the affeeted limb. He 
eannot extend the interphalangeal joints of the fonrth 
and fifth digits, and extension of the interphalangeal 
joints of the seeond and third digits is very weak. 


Fig. 6-4 
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There is no apparent sensory defieit in the hand. 
Which of the following nerves has most likely been 
injnred? 

□ A. Radial nerve at the elbow 

□ B. Median nerve at the wrist 

□ e. IJlnar nerve in midforearm 

□ D. Deep braneh of nlnar nerve 

□ E. Reenrrent braneh of the median nerve 


A 41-year-old woman is sehednled for a latissi- 
mus dorsi mnsele flap to eosmetieally augment the site 
of her absent left breast, postmasteetomy. Part of the 
latissimns dorsi mnsele is advaneed to the anterior 
thoraeie walL based upon arterial supply provided in 
part by the artery that passes throngh the triangnlar 
spaee of the axilla. What artery is forming the vasenlar 
base of this flap? 

□ A. Circumflex scapular artery 

□ B. Dorsal scapular artery 

□ e. Transverse eervieal artery 

□ D. Lateral thoraeie artery 

□ E. Thoraeoaeromial artery 
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A 31-year-old male hoekey player fell on his el- 
bow and is admitted to the emergeney department. 
Radiographie examination reveals a fraetnre of the sur- 
gieal neek of the humerus, producing an elevation and 
addnetion of the distal fragment. Which of the follow- 
ing mnseles would most likely cause the adduction of 
the distal fragment? 

□ A. Braehialis 


□ B. Teres minor 

□ e. Peetoralis major 

□ D. Supraspinatus 

□ E. Peetoralis minor 
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_ A 74-year-old woman is admitted to the emer- 

geney department after stnmbling over her pet dog. 
Radiographie examination reveals a fraetnre of the up- 
per third of the right radius, with the distal fragment of 
the radius and hand pronated. The proximal end of the 
fraetnred radins deviates laterally. Which of the follow- 
ing mnseles is primarily responsible for the lateral 
deviation? 


□ A. Pronator teres 

□ B. Snpinator 

□ e. Pronator quadratus 

□ D. Braehioradialis 


□ E. Braehialis 


m A 12-year-old male had reeeived a laeeration in 
the palmar snrfaee of the wrist while playing with a 
very sharp knife. The cut ends of a tendon could be 
seen within the wound in the exact midline of the 
wrist. Which tendon lies in this position in most 
people? 

□ A. Palmaris longns 

□ B. Flexor earpi radialis 

□ e. Abdnetor pollieis longus 

□ D. Flexor earpi ulnaris 

□ E. Flexor pollieis longns 

A 22-year-old male medieal stndent was seen in 
the emergeney department with a eomplaint of pain in 
his hand. He eonfessed that he had hit a vending ma- 
ehine in the hospital when he did not reeeive his soft 
drink after inserting money twice. The medial side of 
the dorsnm of the hand was quite swollen, and one of 
his knnekles could not be seen when he “made a fist.” 
The physieian made a diagnosis of a “boxer’s frae- 
ture.” What was the nature of the impatient stndent’s 
injnry? 

□ A. Fraetnre of the styloid proeess of the ulna 

□ B. Fraetnre of the neek of the fifth metaearpal 

□ e. Golles’ fraetnre of the radins 

□ D. Smith’s fraetnre of the radius 

□ E. Bennett’s fraetnre of the thumb 
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Fine motor fnnetion in the right hand of a 14- 
year-old female with seoliosis sinee birth appeared to 
be quite reduced, including thumb opposition, abduc- 
tion and addnetion of the digits, and interphalangeal 
joint extension. Radiography eonfirmed that her severe 
seoliosis was eansing marked elevation of the right first 
rib. Long flexor mnseles of the hand and long extensors 
of the wrist appear to be fnnetioning within normal 
limits. There is notable anesthesia of the skin on the 
medial side of the forearm; otherwise, sensory fnnetion 
in the limb is intaet. Which of the following nenral 
stmetnres is most likely impaired? 

□ A. Median nerve 


□ B. Middle tmnk of the braehial plexus 

□ e. Radial nerve 


□ D. Lower tmnk of the braehial plexus 

□ E. T1 nerve root 
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A 23-year-old female had a painfnl injury to her 
hand in a dry ski-slope eompetition, in which she fell 
and caught her thumb in the matting. Radiographie 
and physieal examinations reveal mptnre of the ulnar 
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eollateral ligament of the metaearpophalangeal joint of 
the thnmb. Lidoeaine is injeeted into the area to relieve 
the pain, and she is sehednled for a snrgieal repair. 
From which of the following elinieal problems is she 
snffering? 

□ A. De Quervain’s syndrome 

□ B. Navicular bone fraetnre 

□ e. Boxer’s thumb 

□ D. Gamekeeper’s thumb 

□ E. Bennett’s thumb 


□ A. Have the patient abduct the limb while hold- 

ing a 10-lb weight. 

□ B. Have the patient shrng the shonlders. 

□ e. Test for presenee of skin sensation over the 

lateral side of the shonlder. 

□ D. Test for normal sensation over the medial 

skin of the axilla. 

□ E. Have the patient push against an immovable 

objeet like a wall and assess the position of 
the seapnla. 


A 26-year-old male power lifter visits the outpa- 
tient elinie with a painfnl shonlder. Radiographie ex- 
amination reveals tendinopathy of the long head of the 
bieeps. Which of the following eonditions will most 
likely be present during physieal examination? 

□ A. Pain is felt in the anterior shonlder during 

foreed eontraetion. 

□ B. Pain is felt in the lateral shonlder during 

foreed eontraetion. 

□ e. Pain is felt dnring abdnetion and flexion of 

the shonlder joint. 

□ D. Pain is felt dnring extension and addnetion of 

the shonlder joint. 

□ E. Pain is felt in the lateral shonlder during flex- 

ion of the shonlder joint. 


75 


A 43-year-old female tennis player visits the out- 
patient elinie with pain over the right lateral epieondyle 
of her elbow. Physieal examination reveals that the 
patient has lateral epieondylitis. Which of the following 
tests should be performed during physieal examination 
to eonfirm the diagnosis? 

□ A. Nerve eondnetion stndies 

□ B. Evalnation of pain experienced during flexion 

and extension of the elbow joint 

□ e. Observing the presenee of pain when the 

wrist is extended against resistanee 

□ D. Observing the presenee of nnmbness and tin- 

gling in the ring and little fingers when the 

wrist is flexed against resistanee 

□ E. Evalnation of pain felt over the styloid proeess 

of radius during braehioradialis eontraetion 
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A male skier had a painfnl fall against a roeky 
ledge. Radiographie findings revealed a hairline frae- 
ture of the surgical neek of the humerus. The third- 
year medieal student assigned to this patient was 
asked to determine whether there was injury to the 
nerve assoeiated with the area of injnry. Which of the 
following tests would be best for eheeking the status 
of the nerve? 
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A 27-year-old male had lost much of the soft tis- 
sue on the dorsnm of his left hand in a motoreyele 
erash. Imaging stndies show no other upper limb inju- 
ries. Because the left extensor earpi radialis longns and 
brevis tendons were lost, it was deeided to replaee 
those tendons with the palmaris longus tendons from 
both forearms beeanse of those tendons’ eonvenient 
loeation and relative nnimportanee. Postoperatively it 
is found that sensation is absent in both hands on the 
lateral palm and palmar snrfaees of the first three dig- 
its; there is also paralysis of thumb opposition. What is 
the most likely cause of the sensory defieit and motor 
loss in both thumbs? 


□ A. Bilateral loss of spinal nerve T1 with fraetnres 

of first rib bilaterally 

□ B. Lower plexus (lower trunk) trauma 

□ e. Dupuytren eontraetnre 

□ D. Left radial nerve injury in the posterior eom- 

partment of the forearm 

□ E. The palmaris longus was absent bilaterally; 

the nerve beneath it looked like a tendon. 

A 15-year-old male reeeived a shotgnn wound to 
the ventral snrfaee of the upper limb. tJpon examina- 
tion it is quickly observed that the patient exhibits a 
eomplete clawhand but ean extend his wrist. What is 
the nature of this patient’s injnry? 

□ A. The ulnar nerve has been severed at the wrist. 

□ B. The median nerve has been injnred in the 

earpal tunnel. 

□ e. The median and ulnar nerves are damaged at 

the wrist. 

□ D. The median and ulnar nerves have been in- 

jured at the elbow region. 

□ E. The median, ulnar, and radial nerves have 

been injnred at midhumerus. 
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A 68-year-old woman fell when she missed the 
last step from her motor home. Radiographie examina- 
tion at the loeal medieal eare eenter reveals a fraetme 
of the distal radius. The distal fragment of the radius is 
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angled forward. What name is eommonly applied to 
this type of injnry? 

□ A. Golles’ fraetnre 

□ B. Seaphoid fraetnre 

□ e. BennetLs fraetnre 

□ D. Smith’s fraetnre 

□ E. Boxer’s fraetnre 


QjJ It was reported by the sports media that the out- 
standing 27-year-old shortstop for the New York team 
would miss a number of baseball games. He was hit on 
a fingertip while attempting to eateh a ball bare- 
handed. A tendon had been torn. The team doetor 
eommented that the ballplayer could not straighten the 
last joint of the long finger of his right hand, and the 
finger would require surgery. From what injury did the 
ballplayer suffer? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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the emergeney department following an injnry that 
foreed her to withdraw from eompetition. When her 
male partner missed eatehing her properly from an 
overhead position, he grasped her powerfully, but awk- 
wardly, by the forearm. Glinieal examination demon- 
strated a positive Oehsner test, inability to flex the 
distal interphalangeal joint of the index finger on elasp- 
ing the hands. In addition, she is nnable to flex the 
terminal phalanx of the thumb and has loss of sensa- 
tion over the thenar half of the hand. What is the most 
likely natnre of her injury? 

□ A. Median nerve injnred within the enbital fossa 

□ B. Anterior interosseons nerve injnry at the pro- 

nator teres 

□ e. Radial nerve injury at its entranee into the 

posterior forearm eompartment 

□ D. Median nerve injnry at the proximal skin 

erease of the wrist 

□ E. IJlnar nerve tranma halfway along the forearm 
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_ A 19-year-old fell from a eliff when he was hik- 

ing in the monntains. He broke his fall by grasping a 
tree braneh, but he suffered injury to the C8-T1 spi- 
nal nerve roots. Sensory tests would thereafter eon- 
firm the natnre of his nenrologie injnry by the sen- 
sory loss in the part of the limb snpplied by which of 
the following? 


□ A. Lower lateral braehial cutaneous nerve 

□ B. Musculocutaneous nerve 

□ e. intereostobraehial nerve 

□ D. Medial antebraehial cutaneous nerve 

□ E. Median nerve 


The masteetomy proeednre on a 52-year-old fe- 
male involved excision of the tumor and a removal of 
lymph nodes, inelnding the peetoral, eentral axillary, 
and infraelavienlar gronps. Six months after her mas- 
teetomy, the patient eomplains to her personal physi- 
eian of an nnsightly deep hollow area inferior to the 
medial half of the elaviele, indieating a signifieant area 
of muscle atrophy and loss. She states that the disfig- 
nrement has taken plaee quite gradually sinee her mas- 
teetomy. Physieal examination reveals no obvions mo- 
tor or sensory defieits. What was the most likely cause 
of the patient’s eosmetie problem? 

□ A. Part of the peetoralis major mnsele was cut 

and removed in the masteetomy. 

□ B. The peetoralis minor muscle was removed en- 

tirely in the snrgery. 

□ e. A braneh of the lateral peetoral nerve was cut. 

□ D. The medial peetoral nerve was cut. 

□ E. The lateral eord of the braehial plexus was 

injured. 

|:t:l A 54-year-old female was found unconscious on 
the floor, apparently after a fall. She was admitted to 
the hospital, and dnring physieal examination it was 
observed that she had absenee of her braehioradialis 
reflex. Which spinal nerve is primarily responsible for 
this reflex in the majority of eases? 


□ 

A. 

C5 

□ 

B. 

C6 

□ 

e. 

C7 

□ 

D. 

n 

oo 

□ 

E. 

T1 
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having snffered a whiplash injnry when his eompaet 
auto was struck from behind by a sports ntility vehiele. 
MRI examination reveals some herniation of a disk in 
the eervieal region. Physieal examination reveals that 
the patient has lost elbow extension; there is absenee 
of his trieeps reflex and loss of extension of the meta- 
earpophalangeal joints on the ipsilateral side. Which of 
the following spinal nerves is most likely affeeted? 


□ A. C5 

□ B. C6 

□ e. C7 
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□ D. C8 

□ E. T1 


iTíl A 29-year-old patient has a disloeated elbow in 
which the nlna and medial part of the distal hnmerns 
have beeome separated. What elassifieation of joint is 
normally formed between these two bones? 

□ A. Troehoid 

□ B. Ginglymns 

□ e. Enarthrodial 

□ D. Synarthrosis 

□ E. Sellar 


m A 45-year-old woman motoreyelist, propelled 
over the handlebars of her bike by an eneonnter with 
a rut in the road, lands on the point of one shonlder. 
The woman is taken by ambulance to the emergeney 
department. During physieal examination the arm ap- 
pears swollen, pale, and eool. Any movement of the 
arm eanses severe pain. Radiographie examination 
reveals a fraetnre and a large hematoma, leading to 
diagnosis of Volkmann’s isehemie eontraetnre. At 
which of the following loeations has the fraetnre most 
likely oeenrred? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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treated in the emergeney department after she fell from 
the stage into the orehestra pit. Radiographs revealed 
fraetnre of the styloid proeess of the ulna. Dismption of 
the triangnlar fibroeartilage complex is snspeeted. With 
which of the following bones does the ulna normally 
artienlate at the wrist? 


□ A. Triquetrum 

□ B. Hamate 

□ e. Radius and Innate 

□ D. Radins 

□ E. Pisiform and triquetrum 


l:kJ A 67-year-old female had a bad fall while walking 
her dog the evening before. She states that she fell on 
her ontstretehed hand. Radiographs do not demon- 
strate any bony fraetnres. The elinieian observes the 
following signs of nenrologie injnry: There is weakness 
of flexion of her wrist in a medial direetion, there is a 
loss of sensation on the medial side of the hand, and 
there is clawing of the fingers. Where is the most likely 
182 plaee of nerve tranma? 


□ A. Behind the medial epieondyle 

□ B. Between the pisiform bone and the flexor reti- 

naculum 

□ e. Within the earpal tnnnel 

□ D. At the enbital fossa, between the ulnar and 

radial heads of origin of flexor digitomm su- 
perfieialis 

□ E. At the radial neek, 1 em distal to the hnmero- 

eapitellar joint 


mi An 18-year-old male snffered a signifieant laeera- 
tion throngh the skin and nnderlying tissnes at the 
distal erease of the wrist. The medieal stndent rotating 
throngh the emergeney department snspeeted (eor- 
reetly) that the ulnar nerve was cut eompletely through 
at this loeation. Which of the following would most 
likely occur? 

□ A. The patient could not touch the tip of the 

thumb to the tips of the other digits. 

□ B. There would be loss of sensation on the dor- 

sum of the medial side of the hand. 

□ e. The patient would be unable to flex the inter- 

phalangeal joints. 

□ D. There would be deereased ability to extend 

the interphalangeal joints. 

□ E. There would be no serions fnnetional prob- 

lem at all to the patient. 


Ml A 45-year-old man visits the ontpatient elinie af- 
ter a digit of his left hand was injnred when a door was 
slammed on his hand. A snperfieial cut on his middle 
finger has been sutured, but functional defieits are ob- 
served in the finger: The proximal interphalangeal joint 
is pnlled into eonstant flexion, whereas the distal inter- 
phalangeal joint is held in a position of hyperextension. 
What is the most likely diagnosis? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 

92 

A 


Mallet finger 
Bontonnière deformity 
Dupuytren eontraetnre 
Swan-neck deformity 
Silver fork wrist deformity 


elinie eomplaining that his hands are getting progres- 
sively worse, beeoming more and more painfnl and 
losing their fnnetion. On physieal examination of the 
hands, there is flexion of the metaearpophalangeal 
joints, extension of the proximal interphalangeal joints, 
and slight flexion of the distal interphalangeal joints. 
What is the most likely diagnosis? 

□ A. Mallet finger 


□ B. Bontonnière deformity 
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□ C. Dupuytren contracture 

□ D. Swan-neck deformity 

□ E. Silver fork wrist deformity 

m Several weeks after snrgieal disseetion of her left 
axilla for the removal of lymph nodes for staging and 
treatment of her breast eaneer, a 32-year-old woman 
was told by her general physieian that she had “wing- 
ing” of her left seapnla when she pnshed against resis- 
tanee during her physieal examination. She told the 
physieian that she had also experienced diffienlty lately 
in raising her right arm above her head when she was 
eombing her hair. In a subsequent eonsnlt visit with 
her snrgeon, she was told that a nerve was aeeidentally 
injnred dnring the diagnostie snrgieal proeednre and 
that this prodneed her seapnlar abnormality and inabil- 
ity to raise her arm normally. What was the origin of 
this nerve? 

□ A. The upper tmnk of her braehial plexus 

□ B. The posterior division of the middle tmnk 

□ e. Roots of the braehial plexus 

□ D. The posterior eord of the braehial plexus 

□ E. The lateral eord of the braehial plexus 
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A 72-year-old man eonsnlted his physieian 
beeanse he had notieed a thiekening of the skin at 
the base of his left ring finger during the preeeding 
3 months. As he deseribed it, “There appears to be 
some hard tissne that is pnlling my little and ring fin- 
gers into my palm.” On examination of the palms of 
both hands, loealized and firm ridges are observed in 
the palmar skin that extend from the middle part of the 
palm to the base of the ring and little fingers. What is 
the medieal term for this sign? 

□ A. Ape hand 

□ B. Dupuytren 

□ e. Clawhand 


□ D. Wrist drop 

□ E. Mallet finger 


ES A 24-year-old female basketball player is admitted 
to the emergeney department after an injury to her 
shoulder. Radiographie examination reveals a shonlder 
disloeation. What is the most eommonly injnred nerve 
in shonlder disloeations? 

□ A. Axillary 

□ B. Radial 

□ e. Median 

□ D. Ulnar 

□ E. Musculocutaneous 


m A 45-year-old male is admitted to the hospital 
with a painful arm after a “strongest man in the world” 
eontest. Physieal examination gives evidenee of a rup- 
ture of the long tendon of the bieeps braehii (Fig. 6-5). 
Which of the following is the most likely loeation of the 
rupture? 

□ A. Intertubercular groove 

□ B. Midportion of the bieeps mnsele 

□ e. Jnnetion with the short head of the bieeps 

muscle 

□ D. Proximal end of the eombined bieeps mnsele 

□ E. Bony insertion of the mnsele 



Fig. 6-5 

After the orthopedie snrgeon examined the MRI 
of the shonlder of a 42-year-old female he informed her 
that the supraspinatus muscle was injured and needed 
to be repaired snrgieally. Which of the following is tme 
of the supraspinatus muscle? 

□ A. It inserts on the lesser tnberele of the hu- 

mems. 

□ B. It initiates addnetion of the shonlder. 

□ e. It is innervated ehiefly by the C5 spinal nerve. 

□ D. It is snpplied by the upper subscapular nerve. 

□ E. It originates from the lateral border of the 

seapnla. 

m A 5-year-old boy is admitted to the emergeney 
department after falling from a tree. The parents are 
informed by the radiologist that their son’s fraetnre is 
the most eommon fraetnre that oeenrs in ehildren. 
Which of the following bones was broken? 

□ A. Hnmems 

□ B. Radins 

□ e. Ulna 

□ D. Seaphoid 

□ E. eiaviele 
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H-J A 22-year-old woman visits the ontpatient elinie 
with pain in her left npper limb. She has a long history 
of pain in this limb and diffienlty with fine motor tasks 
of the hand. Physieal examination reveals paraesthesia 
along the medial snrfaee of the forearm and palm and 
weakness and atrophy of gripping mnseles [long flex- 
ors) and the intrinsie mnseles of the hand. The radial 
pnlse is diminished when her neek is rotated to the 
ipsilateral side [positive Adson test). What is the most 
likely diagnosis? 

□ A. Erb-Duchenne paralysis 

□ B. Aneurysm of the braehioeephalie artery, with 

plexus eompression 

□ e. Thoraeie outlet syndrome 

□ D. Garpal tunnel syndrome 

□ E. Injury to the medial eord of the braehial 

plexus 

mi* Physieal examination reveals weakness of me- 
dial deviation of the wrist [addnetion), loss of sensa- 
tion on the medial side of the hand, and clawing 
of the fingers. Where is the most likely plaee of 
injury? 

□ A. Gompression of a nerve passing between the 

hnmeral and ulnar heads of origin of flexor 

earpi ulnaris 

□ B. Gompression of a nerve passing at Gnyon’s 

eanal between the pisiform bone and flexor 

retinaculum 

□ e. Gompression of a nerve passing throngh the 

earpal tunnel 

□ D. Gompression of a nerve passing between the 

ulnar and radial heads of origin of flexor digi- 

torum superficialis 

□ E. Gompression of a nerve passing deep to bra- 

ehioradialis muscle 


iPìl A 22-year-old pregnant woman was admitted 
emergently to the hospital after the baby had begun to 
appear at the introitns. The baby had presented in the 
breeeh position, and it had been neeessary to exert 
eonsiderable traetion to eomplete the delivery. The 
newborn is shown in Fig. 6-6. Which of the following 
structures was most likely injmed by the trauma of 
ehildbirth? 

□ A. Radial nerve 


□ B. Upper tmnk of the braehial plexus 

□ e. Lower trunk of the braehial plexus 

□ D. Median, ulnar, and radial nerves 

□ E. Upper and lower trunks of the braehial 

plexus 



Fig. 6-6 

A 17-year-old female student of martial arts en- 
tered the emergeney department with a eomplaint of 
pain in her hand. Patient history reveals that she had 
been breaking eonerete bloeks with her hand. Examina- 
tion reveals that the patient has weak abdnetion and 
addnetion of her fingers but has no diffienlty in flexing 
them. The patient also has deereased sensation over the 
palmar snrfaees of the fourth and fifth digits. Which of 
the following best deseribes the nature of her injury? 

□ A. Gompression of the median nerve in the ear- 

pal tunnel 

□ B. Fraetme of the triquetrum, with injury to the 

dorsal ulnar nerve 

□ e. Disloeation of a bone in the proximal row of 

the carpus 

□ D. Fracture of the shaft of the fifth metaearpal 

□ E. Injury of the ulnar nerve in Gnyon’s eanal 

A lO-year-old male suffered a dog bite that en- 
tered the eommon flexor synovial sheath of his fore- 
arm. He was admitted to the hospital, where the 
wound was eleaned and dressed and he was treated 
fnrther with rabies antisemm. Two days later the boy 
was suffering from an elevated temperatnre, and his 
palm and one digit were obvionsly swollen, eansing 
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him to ery with pain. Into which of the digits eonld the 
infeetion spread most easily, following the anatomy of 
the typieal eommon flexor sheath? 

□ A. First 

□ B. Seeond 

□ e. Third 

□ D. Fonrth 

□ E. Fifth 

While sharpening his knife, a 23-year-old male 
soldier aeeidentally pnnetnred the ventral side of the 
fifth digit at the base of the distal phalanx. The wound 
beeame infeeted, and within a few days the infeetion 
has spread into the palm, within the sheath of the 
flexor digitomm profundus tendons. If the infeetion 
were left nntreated, into which of the following spaees 
could it most likely spread? 

□ A. Gentral eompartment 

□ B. Hypothenar eompartment 

□ e. Midpalmar spaee 

□ D. Thenar eompartment 

□ E. Thenar spaee 

íVK A 36-year-old patient is admitted to the emer- 
geney department with a dull aehe in the shoulder or 
axilla (Fig. 6-7). During physieal examination the pain 
worsens by aetivity, and, eonversely, rest and elevation 
relieve the pain. History reveals that the patient was 
hospitalized the past week and a eentral venons line 
was used. What is the most likely diagnosis? 

□ A. Axillary-subclavian vein thrombosis 

□ B. Gompression of C5 to C8 spinal nerve 

□ e. Disk herniation of C4 to C8 

□ D. Impingement syndrome 

□ E. Injnry to radial, ulnar, and median nerves 



tVlr A 22-year-old woman had snffered a severe knife 
wound to the upper lateral portion of her peetoral re- 
gion, with entry of the knife at the deltopeetoral groove. 
Pressnre applied to the wound had prevented fnrther 
profnse bleeding. In the emergeney department, vascu- 
lar elamps were applied to the axillary artery, proximal 
and distal to the site of injnry—which had oeenrred 
between the seeond and third parts of the axillary ar- 
tery. The vasenlar snrgeon knew there was time to re- 
pair the wound of the artery beeanse of the rieh eoT 
lateral pathway provided by the anastomoses between 
which of the following of arteries? 

□ A. Transverse eervieal and suprascapular 

□ B. Posterior humeral circumflex and profnnda 

braehii 

□ e. Suprascapular and circumflex scapular 

□ D. Supreme (superior) thoraeie and 

thoraeoaeromial 

□ E. Lateral thoraeie and suprascapular 

In a penetrating wound to the forearm of a 
24-year-old male, the median nerve is injured at the 
entranee of the nerve into the forearm. Which of the 
following would most likely be apparent when the pa- 
tient’s hand is relaxed? 

□ A. The MCP and IP joints of the seeond and 

third digits of the hand will be in a eondition 

of extension. 

□ B. The third and fonrth digits will be held in a 

slightly flexed position. 

□ e. The thumb will be flexed and slightly 

abdneted. 

□ D. The first, seeond, and third digits will be held 

in a slightly flexed position. 

□ E. The MCP and IP joints of the seeond and 

third digits of the hand will be in a eondition 

of flexion. 

it*l: A 55-year-old male firefighter is admitted to the 
hospital after blunt trauma to his right axilla. Examina- 
tion reveals winging of the seapnla and partial paralysis 
of the right side of the diaphragm. Which of the follow- 
ing parts of the braehial plexus have been injnred? 

□ A. Cords 

□ B. Divisions 

□ e. Roots 

□ D. Terminal branehes 

□ E. Trnnks 

A 69-year-old man has nnmbness and pain in the 
middle three digits of his right hand at night. He retired 


Fig. 6-7 
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9 years ago after vvorking as a earpenter for 30 years. He 
has atrophy of the thenar eminenee [see Fig. 6-2 on 
page 172). Which of the following eonditions will be the 
most likely eanse of this atrophy? 

□ A. Gompression of the median nerve in the ear- 

pal tnnnel 

□ B. Formation of the osteophytes that eompress 

the nlnar nerve at the nlnar eondyle 

□ e. Hypertrophy of the trieeps mnsele eompress- 

ing the braehial plexus 

□ D. Osteoarthritis of the eervieal spine 

□ E. Repeated trauma to the ulnar nerve 

iH*: A 54-year-old woman presents with pain in her 
right wrist that resnlted when she fell foreefnlly on her 
ontstretehed hand. Radiographie stndies indieate an 
anterior disloeation of a earpal bone of the proximal 
row [see Fig. 6-3 on page 180). Which of the following 
bones is most eommonly disloeated? 

□ A. Gapitate 

□ B. Lnnate 

□ e. Seaphoid 

□ D. Pisiform 

□ E. Triquetrum 

itll A 32-year-old male who is an expert target 
shooter reports pain in his right upper limb and slight 
tingling and nnmbness of all digits of the ipsilateral 
hand. However, the tingling and nnmbness of the 
fonrth and fifth digits is the most severe. The man 
states that the problem usuaily occurs when he is firing 
his gun with his hand overhead. Radiographie stndies 
reveal the presenee of a eervieal rib and aeeessory sea- 
lene musculature. Which of the following structures is 
most likely being eompressed? 

□ A. Axillary artery 

□ B. IJpper trnnk of braehial plexus 

□ e. Subclavian artery 

□ D. Lower tmnk of braehial plexus 

□ E. Braehioeephalie artery and lower tmnk of bra- 

ehial plexus 

iti^^ A 23-year-old woman arrives at the emergeney 
department with a swollen, painfnl forearm. An MRI 
examination reveals a eompartment syndrome originat- 
ing at the interosseons membrane between the radius 
and ulna. Which of the following type of joint will most 
likely be affeeted? 

□ A. Synarthrosis 

□ B. Symphysis 

□ e. Synehondrosis 


□ D. Troehoid 

□ E. Ginglymns 

m While working out with weights, a 28-year-old 
woman experiences a severe pain in her ehest. The 
pain is referred to the anterior ehest wall and radiating 
to the mandible and her left arm. The woman felt dizzy 
and after 10 minntes she eollapsed and was uncon- 
seions. A physieian happened to be near the woman 
and immediately tried to feel her radial pulse. The ra- 
dial artery lies between two tendons near the wrist, 
which are useful landmarks. Which of the following is 
the eorreet pair of tendons? 

□ A. Flexor earpi radialis and palmaris longus 

□ B. Flexor earpi radialis and braehioradialis 

□ e. Braehioradialis and flexor pollieis longns 

□ D. Flexor pollieis longns and flexor digitomm su- 

perfieialis 

□ E. Flexor pollieis longus and flexor digitomm 

profundus 

itL! A 59-year-old woman is admitted to the hospital 
in a state of shoek. During physieal examination, sev- 
eral laeerations are noted in her forearm and her radial 
pulse is absent. Where is the most typieal plaee to iden- 
tify the radial artery immediately after erossing the ra- 
dioearpal joint? 

□ A. Between the two heads of the first dorsal in- 

terosseons mnseles 

□ B. At the anatomie snuffbox 

□ e. Below the tendon of the flexor pollieis longus 

□ D. Between the first and seeond interosseons 

muscle 

□ E. Between the first interosseons mnsele and the 

addnetor pollieis longus 

íiH A 69-year-old woman visits the ontpatient elinie 
with a eomplaint of nnmbness and tingling of her hand 
for the past 3 months. Physieal examination reveals she 
has nnmbness and pain in the lateral three digits of her 
right hand that are relieved by vigorons shaking of the 
wrist. In addition, the abdnetor pollieis brevis, opponens 
pollieis, and the first two inmbrieal mnseles are weak- 
ened. Sensation was deereased over the lateral palm and 
the volar aspeet of the first three digits. Which of the 
following nerves is most likely eompressed? 

□ A. IJlnar 

□ B. Radial 

□ e. Reenrrent median 

□ D. Median 

□ E. Posterior interosseons 
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A 32-year-old man is admitted to the emergeney 
department after a severe ear erash. Radiographie ex- 
amination reveals mnltiple fraetnres of his right upper 
limb. A surgical proeedme is performed and metallie 
plates are attaehed to varions bony fragments to re- 
store the anatomy. Five months postoperatively the 
patient visits the ontpatient elinie. Upon physieal ex- 
amination the patient ean abduct his arm and extend 
the forearm, but the sensation of the forearm and 
hand is intaet; however, the hand grasp is very weak, 
and he eannot extend his wrist against gravity. Which 
of the following nerves was most likely injnred during 
the snrgieal proeednre? 

□ A. Posterior eord of the braehial plexus 

□ B. Radial nerve at the distal third of the humerus 

□ e. Radial and ulnar 

□ D. Radial, ulnar, and median 

□ E. Radial and musculocutaneous 

it^i A 52-year-old man is admitted to the emergeney 
department after falling on wet pavement. Radio- 
graphie examination reveals fraetnre of the radius. An 
MRI study reveals a hematoma between the fraetnred 
radins and snpinator mnsele. Upon physieal examina- 
tion the patient has weakened abdnetion of the thumb 
and extension of the metaearpophalangeal joints of the 
fingers. Which of the following nerves is most likely 
affeeted? 

□ A. Anterior interosseous 

□ B. Posterior interosseous 

□ e. Radial nerve 

□ D. Deep braneh of ulnar nerve 

□ E. Median nerve 


iil:; A 34-year-old woman is admitted to the emergeney 
department after a ear erash. Radiographie studies show 
marked edema and hematoma of the arm, but there are 
no fraetnres. During physieal examination the patient 
presents with inability to abduct her arm without first 
establishing lateral momentnm of the limb, and inability 
to flex the elbow and shonlder. Which of the following 
portions of the braehial plexus is most likely injured? 


□ A. Superior trunk 

□ B. Middle tmnk 

□ e. Inferior trnnk 

□ D. Lateral eord 

□ E. Medial eord 


m A 22-year-old man is admitted to the hospital af- 
ter a ear eollision. Radiographie examination reveals an 
oblique fracture of his humerus. Upon physieal exami- 
nation the patient is unable to extend his forearm. The 


damaged nerve was most likely eomposed of fibers 
from which of the following spinal levels? 


□ 

A. 

C5, 

C6 

□ 

B. 

C5, 

C6, C7 

□ 

e. 

C5, 

C6, C7, C8, T1 

□ 

D. 

C6, 

C7, C8, T1 

□ 

E. 

C7, 

C8, T1 

e; 

A 

56-year-old woman 


i 

after a severe ear erash. A large portion of her ehest wall 
needed to be snrgieally removed and replaeed with a 
musculoosseous scapular graft involving the medial 
border of the seapnla. Which of the following arteries 
will most likely reeompensate the blood supply to the 
entire scapula? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 

21 

A 


□ E. Supreme thoraeie artery 


L 

partment after falling on wet pavement. Radiographie 
examination reveals osteoporosis and a Golles’ fraetnre. 
Which of the following earpal bones are often fraetnred 
or disloeated with a Golles’ fracture? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 


! A 


department with severe pain. History taking reveals 
that the girl was violently lifted by her raised arm by 
her mother to prevent the girl from walking in front of 
a moving ear. Which of the following is most likely the 
cause of the pain? 

□ A. Gompression of median nerve 

□ B. Separation of the head of radins from its artie- 

nlation with troehlea of humerus 

□ e. Separation of head of radius from its articula- 

tion with ulna and capitulum of humerus 

□ D. Separation of ulna from its articulation with 

troehlea of humerus 

□ E. Stretehing of radial nerve as it passes behind 

medial epieondyle of humerus 

t¥^] A 61-year-old man was hit by a erieket bat in the 
midhnmeral region of his left arm. Physieal examination 
reveals normal elbow motion; however, he could not 
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extend his wrist or his metaearpophalangeal joints and 
he reported a loss of sensation on a small area of skin on 
the dorsnm of the hand proximal to the first two digits. 
Radiographie examination reveals a hairline fraetnre of 
the shaft of the hnmerns just distal to its midpoint. 
Which of the following nerves is most likely injured? 

□ A. Median 

□ B. IJlnar 

□ e. Radial 

□ D. Musculocutaneous 

□ E. Axillary 


mallet finger. Which of the following eonditions is ex- 
peeted to be present during radiographie examination? 

□ A. A lesion of the ulnar nerve at the distal flexor 

erease of the wrist 

□ B. A separation of the extension expansion over 

the middle interphalangeal joint 

□ e. Gompression of the deep ulnar nerve by dislo- 

eation of the Innate bone 

□ D. Avnlsion fraetnre of the dorsum of the distal 

phalanx 

□ E. Fraetnre of the fonrth or fifth metaearpal bone 


A 34-year-old man is admitted to the hospital af- 
ter a ear eollision. Radiographie examination reveals a 
fraetnre at his wrist. Physieal examination reveals pa- 
ralysis of the mnseles that aet to extend the interpha- 
langeal joints (Fig. 6-10). Which of the following nerves 
is most likely injnred? 

□ A. IJlnar 

□ B. Reenrrent braneh of median 

□ e. Radial 

□ D. Musculocutaneous 

□ E. Anterior interosseons 



Fig. 6-10 


u 


A 45-year-old woman is admitted to the hospital 


with neek pain. An MRI examination reveals a herni- 
ated disk in the eervieal region. Physieal examination 
reveals weak trieeps braehii mnseles. Which of the fol- 
lowing spinal nerves is most likely injnred? 


□ A. C5 

□ B. C6 

□ e. C7 

□ D. C8 

□ E. T1 


u 


A 34-year-old woman is admitted to the hospital 


188 after a ear eollision. Physieal examination reveals a 


m A 42-year-old woman is admitted to the hospital 
with injury to the upper (superior) trunk of the bra- 
ehial plexus. The diagnosis is Erb-Duchenne palsy. 
Which of the following eonditions is expected to be 
present during physieal examination? 

□ A. Winged seapnla 

□ B. Inability to laterally rotate the arm 

□ e. Paralysis of intrinsie mnseles of the hand 

□ D. Paraesthesia in the medial aspeet of the arm 

□ E. Loss of sensation in the dorsnm of the hand 


A 41-year-old woman is admitted to the hospital 
after a ear erash. Radiographie examination reveals a 
transverse fraetnre of the radins proximal to the attaeh- 
ment of the pronator teres mnsele. The proximal por- 
tion of the radins is deviated laterally. Which of the 
following mnseles will most likely be responsible for 
this deviation? 


□ A. Pronator teres 

□ B. Pronator quadratus 

□ e. Braehialis 


□ D. Supinator 

□ E. Braehioradialis 


A 45-year-old woman is bitten by a dog on the lat- 
eral side of her hand. Two days later the woman develops 
fever and swollen lymph nodes. Which of the following 
group of lymphaties will most likely be involved? 

□ A. eentral 

□ B. Hnmeral 


□ e. Peetoral 

□ D. Subscapular 

□ E. Parasternal 


11 ^ 1 *' A 25-year-old woman is admitted to the emer- 
geney department after a ear eollision. Radiographie 
examination reveals a fraetnre at the spiral groove of 
the humerus. A east is plaeed, and 3 days later the 
patient eomplains of severe pain over the length of her 
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arm. During physieal examination the arm appears 
swollen, pale, and eooL Radial pulse is absent, and any 
movement of the arm eanses severe pain. Which of the 
following eonditions will most likely eharaeterize the 
findings of the physieal examination? 

□ A. Venons thrombosis 

□ B. Thoraeie ontlet syndrome 

□ e. Gompartment syndrome 

□ D. Raynand’s disease 

□ E. Injnry of the radial nerve 


A 22-year-old woman is admitted to the hospital 
after falling from a tree. Radiographie examination re- 
veals fraetnred pisiform and hamate bones. Which of 
the foliowing nerves will most likely be injnred? 

□ A. Median 

□ B. Reenrrent median 


□ e. Radial 

□ D. Anterior interosseons 

□ E. Deep ulnar 


A 43-year-old man visits the ontpatient elinie 
with a painfnl shonlder. Physieal examination reveals a 
painfnl are syndrome due to supraspinatus tendinopa- 
thy. Which of the following eonditions will be present 
dnring physieal examination? 


□ A. Painfnl abdnetion 0° to 15° 

□ B. Painfnl abdnetion 0° to 140° 

□ e. Painfnl abdnetion 70° to 140° 

□ D. Painfnl abdnetion 15° to 140° 

□ E. Painfnl abdnetion 40° to 140° 


A 54-year-old woman is admitted to the hospital 
after falling from a tree with an ontstretehed hand. 
Radiographie examination reveals a wrist disloeation. 
Which of the following earpal bones will most likely be 
involved? 


□ A. Scaphoid-lunate 

□ B. Trapezoid-trapezinm 

□ e. Hamate-lunate 

□ D. Pisiform-triquetrum 

□ E. Hamate-eapitate 


ilc£;! A 62-year-old man is admitted to the emergeney 
department after falling on wet pavement. Radiographie 
examination reveals a earpometaearpal fraetnre at the 
base of the thumb. What is the term applied to the de- 
seribed fracture? 

□ A. Golles fraetme 

□ B. Seaphoid fracture 


□ e. BennetLs fraetnre 

□ D. Smith’s fraetnre 

□ E. Boxer’s fraetnre 


A 23-year-old woman is partieipating in a dry 
ski-slope eompetition. The woman is admitted to the 
emergeney department after falling and eatehing her 
thumb in the matting. Radiographie and physieal ex- 
aminations reveal rupture of the ulnar eollateral liga- 
ment of the metaearpophalangeal joint of the thumb. 
The thumb is extremely painful and an injeetion of 
lidoeaine is performed. What is the most likely diag- 
nosis in this ease? 


□ A. Gamekeeper’s thumb 

□ B. Seaphoid fracture 

□ e. Bennett’s fraetnre 


□ D. Smith’s fraetnre 

□ E. Boxer’s fraetnre 


U 


A 54-year-old woman is found unconscious in 


her ear. She is admitted to the hospital, and dnring 
physieal examination she has absent bieeps braehii 
reflex. What is the spinal level of the afferent eompo- 
nent of this reflex? 


□ A. C5 

□ B. C6 

□ e. C7 

□ D. C8 

□ E. T1 


A 54-year-old woman is found unconscious in her 
bed. She is admitted to the hospital, and during physi- 
eal examination she has absenee of her braehioradialis 
reflex. The ventral ramus of which spinal nerve is re- 
sponsible for this reflex? 

□ A. C5 

□ B. C6 

□ e. C7 

□ D. C8 

□ E. T1 


11 ^:^ A 55-year-old woman is admitted to the emer- 
geney department after a ear erash. Physieal examina- 
tion reveals severe pain in the flexor mnseles of the 
forearm; fixed flexion position of the finger; and swell- 
ing, eyanosis, and anesthesia of the fingers. Which of 
the following is the most likely diagnosis? 

□ A. Golles’ fraetnre 


□ B. Seaphoid fraetnre 

□ e. Bennett’s fraetnre 


189 









UPPER LIMB 


□ D. Volkmann’s isehemie eontraetnre 

□ E. Boxer’s fraetnre 


A 62-year-old man visits the ontpatient elinie 
with pain in his hand after falling on the ontstretehed 
hand. Radiographie examination reveals a fraetnre of 
the pisiform bone and hematoma of the surrounding 
area. Which of the following nerves will most likely be 
affeeted? 

□ A. IJlnar 

□ B. Radial 

□ e. Median 

□ D. Deep ulnar 

□ E. Deep radial 

íLí* A 32-year-old woman visits the outpatient elinie 
after injnring her elbow falling from her bieyele. Physi- 
eal examination reveals a “benedietion attitnde” of the 
hand with the index and long fingers extended and the 
ring and little fingers flexed. Which of the following is 
the most likely diagnosis? 

□ A. Injury to median and radial nerves 

□ B. Injury to median nerve 

□ e. Injury to radial and ulnar nerves 

□ D. Injury to ulnar nerve 

□ E. Injnry to median ulnar and radial nerves 


ìlII A 54-year-old man is admitted to the emergeney 
department with severe ehest pain. Eleetroeardio- 
graphie evalnation reveals a myoeardial infaretion. Due 


to the severity of the infaretion, a eoronary artery by- 
pass snrgery using a radial artery graft is proposed. 
Which of the following tests shonld be performed dur- 
ing physieal examination prior to the bypass graft 
operation? 

□ A. Allen test 

□ B. Trieeps reflex 

□ e. Tinel test 

□ D. Braehioradialis reflex 

□ E. Bieeps reflex 

A 34-year-old man visits the ontpatient elinie 
with a painfnl upper limb after a fall onto a eonerete 
floor. Physieal examination reveals that the patient has 
weak abdnetion and addnetion of his fingers but has no 
diffienlty in flexing them. The patient also has de- 
ereased sensation over the palmar snrfaee of the fonrth 
and fifth fingers. Which of the following diagnoses is 
most likely? 

□ A. Gompression of the median nerve in the ear- 

pal tnnnel 

□ B. Injnry of the radial nerve from fraetnred hu- 

merus in the radial tnberosity 

□ e. Gompression of the median nerve as it 

passes between the two heads of the pronator 

teres 

□ D. Gompression of the radial nerve from the su- 

pinator 

□ E. Injnry of the ulnar nerve by a fraetnred 

pisiform 


ANSWERS 

1 D. The snspensory ligaments of the breast, also 
known as Gooper’s ligaments, are fibrons bands that 
run from the dermis of the skin to the deep layer of 
snperfieial faseia and are primary snpports for the 
breasts against gravity. Ptosis of the breast is usually 
due to the stretehing of these ligaments and ean be 
repaired with plastie snrgery. Searpa’s faseia is the 
deep membranons layer of snperfieial faseia of the 
anterior abdominal wall. The peetoralis major and 
peetoralis minor are mnseles that move the upper 
limb and lie deep to the breast but do not provide any 
direet snpport structure to the breast. The serratus 
anterior mnsele is involved in the movements of the 
seapnla. 

GAS 131, 137-138; GA 62 


2 A. Lower subscapular nerves arise from the eervi- 
eal spinal nerves 5 and 6. It innervates the subscapu- 
laris and teres major mnseles. The subscapularis and 
teres major are both responsible for addneting and 
medially rotating the arm. A lesion of this nerve 
would result in weakness in these motions. The axil- 
lary nerve also arises from eervieal spinal nerves 5 
and 6 and innervates the deltoid and teres minor 
mnseles. The deltoid mnsele is large and eovers the 
entire snrfaee of the shonlder, and eontribntes to arm 
movement in any plane. The teres minor is a lateral 
rotator and a member of the rotator cuff group of 
muscles. The radial nerve arises from the posterior 
eord of the braehial plexus. It is the largest braneh, 
and it innervates the trieeps braehii and aneonens in 
the arm. The spinal aeeessory nerve is eranial nerve 
XI, and it innervates the trapezins mnsele, which el- 
evates and depresses the seapnla. The ulnar nerve 
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arises from the medial eord of the braehial plexus and 
runs down the medial aspeet of the arm. It innervates 
muscles of the forearm and hand. 

GAS 676-682; GA 366, 369 

3 e. The thenar muscles (and lumbricals I and II) are 
innervated by the median nerve, which runs throngh 
the earpal tnnnel. The earpal tnnnel is formed anteri- 
orly by the flexor retinaculum and posteriorly by the 
earpal bones. Garpal tnnnel syndrome is eansed by a 
eompression of the median nerve, due to reduced 
spaee in the earpal tnnnel. The earpal tnnnel eontains 
the tendons of flexor pollieis longns, flexor digitornm 
profundus, and flexor digitornm snperfieialis mnseles. 
The dorsal interossei, inmbrieals III and IV, palmar in- 
terossei, and hypothenar mnseles are all innervated by 
the ulnar nerve. 

GAS 756-758, 764-765, 788; GA 8, 400 

4 D. Fraetnre of the medial epieondyle often eanses 
damage to the ulnar nerve due to its position in the 
groove behind the epieondyle. The ulnar nerve inner- 
vates one and a half mnseles in the forearm—the 
flexor earpi nlnaris and the medial half of the flexor 
digitornm profundus. The nerve eontinnes on to in- 
nervate mnseles in the hand. The flexor digitornm 
snperfieialis is innervated by the median nerve and 
the bieeps braehii by the musculocutaneous. The ra- 
dial nerve innervates both the braehioradialis and 
snpinator mnseles. 

GAS 724-730; GA 378, 390, 397-398 

5 e. A midshaft hnmeral fraetnre ean result in in- 
jury to the radial nerve and deep braehial artery be- 
cause they lie in the spiral groove loeated in the 
midshaft. Injnry to the median nerve and braehial 
artery ean be eansed by a snpraeondylar fraetnre 
that oeenrs by falling on an ontstretehed hand and 
partially flexed elbow. A fraetnre of the snrgieal neek 
of the humerus ean injnre the axillary nerve and 
posterior hnmeral circumflex artery. The suprascap- 
ular artery and nerve ean be injnred in a shoulder 
disloeation. The long thoraeie nerve and lateral tho- 
raeie artery may be damaged dnring a masteetomy 
proeednre. 

GAS 713, 724; GA 361 

6 B. A snpraeondylar fraetnre often resnlts in injnry 
to the median nerve. The course of the median nerve 
is anterolateral, and at the elbow it lies medial to the 
braehial artery on the braehialis muscle. The axillary 
nerve passes posteriorly throngh the quadrangular 
spaee, aeeompanied by the posterior circumflex hu- 
meral artery, and winds aronnd the snrgieal neek of 


the humerus. Injury to the surgical neek may damage 
the axillary nerve. The musculocutaneous nerve 
pierees the eoraeobraehialis muscle and deseends be- 
tween the bieeps and braehialis mnsele. It eontinnes 
into the forearm as the lateral antebraehial cutaneous 
nerve. The ulnar nerve deseends behind the medial 
epieondyle in its groove and is easily injnred and pro- 
duces “funny bone” symptoms. 

GAS 724-731; GA 361 

7 e. The radial nerve deseends posteriorly between 
the long and lateral heads of the trieeps and passes 
inferolaterally on the baek of the humerus between 
the medial and lateral heads of the trieeps. It eventn- 
ally enters the anterior eompartment and deseends to 
enter the enbital fossa, where it divides into snperfi- 
eial and deep branehes. The deep braneh of the radial 
nerve winds laterally around the radins and runs 
between the two heads of the snpinator and eontin- 
ues as the posterior interosseous nerve, innervating 
extensor mnseles of the forearm. Beeanse this injury 
does not resnlt in loss of sensation over the skin of 
the upper limb, it is likely that the superficial braneh 
of the radial nerve is not injnred. If the radial nerve 
were injnred very proximally, the woman would not 
have extension of her elbow. The branehes of the 
radial nerve to the trieeps arise proximal to where the 
nerve runs in the spiral groove. The anterior interos- 
seous nerve arises from the median nerve and sup- 
plies the flexor digitorum profundus, flexor pollieis 
longus, and pronator quadratus, none of which seem 
to be injnred in this example. Injury to the median 
nerve eanses a eharaeteristie flattening (atrophy) of 
the thenar eminenee. 

GAS 750; GA 403 

8 B. The musculocutaneous nerve snpplies the bi- 
eeps braehii and braehialis, which are the flexors of the 
forearm at the elbow. The musculocutaneous nerve 
eontinnes as the lateral antebraehial cutaneous nerve, 
which snpplies sensation to the lateral side of the fore- 
arm (with the forearm in the anatomie position). The 
bieeps braehii is the most powerful supinator muscle. 
Injury to this nerve would result in weakness of supina- 
tion and forearm flexion and lateral forearm sensory 
loss. Injnry to the radial nerve would result in weak- 
ened extension and a eharaeteristie wrist drop. Injury to 
the median nerve causes paralysis of flexor digitorum 
superficialis and other flexors in the forearm and resnlts 
in a eharaeteristie flattening of the thenar eminenee. 
The lateral eord of the braehial plexus gives origin both 
to the musculocutaneous and lateral peetoral nerves. 
There is no indieation of peetoral paralysis or weakness. 
Injury to the lateral eord ean resnlt in weakened flexion 
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and snpination in the forearm, and vveakened addne- 
tion and medial rotation of the arm. The lateral entane- 
ous nerve of the forearm is a braneh of the musculocu- 
taneous nerve and does not snpply any motor 
innervation. Injnry to the musculocutaneous nerve 
alone is unusual but ean follow penetrating injnries. 
GAS 720; GA 361, 369-371, 376, 390 

9 e. Tenosynovitis ean be due to an infeetion of the 
synovial sheaths of the digits. Tenosynovitis in the 
thumb may spread through the synovial sheath of 
the flexor pollieis longns tendon, also known as the 
radial bursa. The tendons of the flexor digitornm su- 
perfieialis and profundus muscles are enveloped in 
the eommon synovial flexor sheath, or ulnar bursa. 
Neither the flexor earpi radialis nor flexor pollieis bre- 
vis tendons are eontained in synovial flexor sheaths. 
GAS 759-761; GA 397-399 

10 A. The three ehief eontents of the enbital fossa are 
the bieeps braehii tendon, braehial artery, and median 
nerve (lateral to medial). The eommon and anterior 
interosseous arteries arise distal to the cubital fossa; the 
ulnar and radial arteries are the result of the bifurcation 
of the braehial artery distal to the cubital fossa. 

GAS 729; GA 361, 366-368, 380 

11 D. Lymph from the skin of the anterior ehest 
wall primarily drains to the axillary lymph nodes. 
GAS 709; GA 12, 133 

12 e. The anterior intereostal arteries are 12 small 
arteries, two in eaeh of the upper six intereostal 
spaees at the upper and lower borders. The upper 
artery lying in eaeh spaee anastomoses with the pos- 
terior intereostal arteries, whereas the lower one usu- 
ally joins the eollateral braneh of the posterior inter- 
eostal artery. The musculophrenic artery snpplies the 
perieardinm, diaphragm, and mnseles of the abdomi- 
nal wall. It anastomoses with the deep circumflex iliae 
artery. The superior epigastrie artery supplies the dia- 
phragm, peritoneum, and the anterior abdominal wall 
and anastomoses with the inferior epigastrie artery. 
The lateral thoraeie artery runs along the lateral bor- 
der of the peetoralis minor muscle and snpplies the 
peetoralis major, peetoralis minor, and serratns ante- 
rior. The thoraeodorsal artery aeeompanies the thora- 
eodorsal nerve in snpplying the latissimns dorsi 
muscle and lateral thoraeie wail. 

GAS 151-155; GA 68 

13 D. The loeation for palpation of the radial pulse is 
lateral to the tendon of the flexor earpi radialis, where 
the radial artery ean be eompressed against the distal 


radius. The radial pulse ean also be felt in the anatomie 
snuffbox between the tendons of the extensor pollieis 
brevis and extensor pollieis longns mnseles, where the 
radial artery ean be eompressed against the seaphoid. 
GAS 349-377; GA 374, 390, 397-398 

14 A. The flexor digitornm profundus is dually in- 
nervated by the ulnar nerve to the medial phalanges 
and the median nerve for the lateral phalanges. Be- 
cause of the superficial course of the ulnar nerve, it is 
vnlnerable to laeeration. Such an injury would result 
in an inability to flex the distal interphalangeal joints 
of the fonrth and fifth digits. The flexor digitornm 
snperfieialis is innervated by the median nerve only, 
and the eonrse of this nerve runs too deep to be af- 
feeted by laeerations. The inmbrieals fnnetion to flex 
the MP joints and assist in extending the IP joints. 
The interossei addnet and abduct the fingers. 

GAS 736; GA 399, 402 

15 D. The reenrrent braneh of the median nerve is 
motor to the mnseles of the thenar eminenee, which 
is an elevation eansed by the abdnetor pollieis brevis, 
flexor pollieis brevis, and opponens pollieis. If the op- 
ponens pollieis is paralyzed, one eannot oppose the 
pad of the thumb to the pads of the other digits. The 
recurrent braneh does not have a cutaneous distribu- 
tion. Holding a pieee of paper between the fingers is 
a simple test of addnetion of the fingers. These move- 
ments are eontrolled by the deep braneh of the ulnar 
nerve, which is not injnred in this patient. 

GAS 770, 773; GA 414, 417 

16 B. “Winging” of the seapnla oeenrs when the me- 
dial border of the seapnla lifts off the ehest wall when 
the patient pushes against resistanee, such as a wall. 
The serratus anterior muscle holds the medial border of 
the scapula against the ehest wall and is innervated by 
the long thoraeie nerve. The serratns anterior assists in 
abdnetion of the arm above the horizontal plane. 

GAS 690; GA 361 

17 A. The anular ligament is a fibrous band that 
eneireles the head of the radins, forming a eollar that 
fuses with the radial eollateral ligament and articular 
capsule of the elbow. The anular ligament fnnetions 
to prevent displaeement of the head of the radius 
from its soeket. The joint eapsnle fnnetions to allow 
free rotation of the joint and does not fnnetion in its 
stabilization. The interosseons membrane is a fibrons 
layer between the radins and ulna helping to hold 
these two bones together. The radial eollateral liga- 
ment extends from the lateral epieondyle to the mar- 
gins of the radial noteh of the ulnar and the annlar 
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ligament of the radins. The nlnar eollateral ligament 
is triangnlar ligament and extends from the medial 
epieondyle to the oleeranon of the nlna. 

GAS 724-729; GA 388 

18 E. The injnry being deseribed is also known as 
Erb-Duchenne paralysis or “waiter’s tip-hand.” This 
usually results from an injnry to the upper trunk of the 
braehial plexus, presenting with loss of abdnetion, 
flexion, and lateral rotation of the arm. The snperior 
trunk of the braehial plexus eonsists of spinal nerve 
roots C5-6. 

GAS 700-709; GA 361, 369-371 

19 e. The eommon palmar digital braneh eomes off 
the snperfieial braneh of the ulnar nerve and snpplies 
the skin of the little finger and the medial side of the 
ring finger. The snperfieial braneh of the radial nerve 
provides cutaneous innervation to the radial [lateral] 
dorsnm of the hand and the radial two and a half 
digits over the proximai phalanx. The eommon pal- 
mar digital braneh of the median nerve innervates 
most of the lateral aspeet of the palmar hand and the 
dorsal aspeet of the seeond and third finger as well as 
the lateral part of the fourth digit. The deep radial 
nerve snpplies the extensor earpi radialis brevis and 
snpinator mnseles and eontinnes as the posterior in- 
terosseons nerve. The reenrrent braneh of the median 
nerve snpplies the abdnetor pollieis brevis, flexor pol- 
lieis brevis, and opponens pollieis mnseles. 

GAS 744; GA 414 

20 B. The anatomie snuffbox is formed by the ten- 
dons of the extensor pollieis brevis, the abdnetor pol- 
lieis longus, and the extensor pollieis longus. The floor 
is formed by the seaphoid bone, and it is here that one 
ean palpate for a possible fraetnred seaphoid. 

GAS 752-754; GA 392, 394, 422 

21 E. The ulnar nerve innervates the palmar interos- 
sei, which addnet the fingers. This is the movement 
that would maintain the paper between the fingers. 
The axillary nerve does not innervate mnseles of the 
hand. The median nerve snpplies the first and seeond 
inmbrieals, the opponens pollieis, abdnetor pollieis 
brevis, and the flexor pollieis brevis. None of these 
mnseles would affeet the ability to hold a pieee of pa- 
per between the fingers. The musculocutaneous and 
radial nerves do not supply muscles of the hand. 

GAS 661, 706, 720; GA 369-371, 390, 400, 417 

22 D. The supraspinatus is one of the rotator cuff 
muscles. Its tendon is relatively avasenlar and is often 
injnred when the shonlder is disloeated. This mnsele 


initiates abdnetion of the arm, and damage would 
impair this movement. The eoraeobraehialis mnsele, 
which mns from the eoraeoid proeess to the humerus, 
functions in addnetion and flexion of the arm. The 
trieeps’ main fnnetion is to extend the elbow, and 
damage to its long head would not affeet abdnetion. 
The peetoralis minor fnnetions as an aeeessory respi- 
ratory mnsele and to stabilize the seapnla and is not 
involved in abdnetion. The teres major fnnetions to 
addnet and medially rotate the arm. 

GAS 678-680; GA 38-39, 361, 364 

23 E. The eoraeoaeromial ligament eontribntes to 
the eoraeoaeromial areh, preventing snperior displaee- 
ment of the head of the humerus. Because this liga- 
ment is very strong, it will rarely be damaged; instead, 
the ligament ean cause inflammation or erosion of the 
tendon of the supraspinatus muscle as the tendon 
passes baek and forth under the ligament. The aero- 
mioelavienlar ligament, eonneeting the aeromion with 
the lateral end of the elaviele, is not in eontaet with the 
supraspinatus tendon. The eoraeohnmeral ligament is 
loeated too far anteriorly to impinge upon the snpraspi- 
natus tendon. The glenohnmeral ligament is loeated 
deep to the rotator cuff muscles and would not eontrib- 
ute to injury of the supraspinatus muscle. The trans- 
verse seapnlar ligament erosses the seapnlar noteh and 
is not in eontaet with the supraspinatus tendon. 

GAS 665; GA 354, 356 

24 A. The median nerve snpplies sensory innerva- 
tion to the thumb, index, and middle fingers and also 
to the lateral half of the ring finger. The median nerve 
also provides motor innervation to mnseles of the the- 
nar eminenee. Gompression of the median nerve in the 
earpal tnnnel explains these defieits in eonjnnetion 
with normal fnnetioning of the flexor eompartment of 
the forearm beeanse these mnseles are innervated by 
the median nerve proximal to the earpal tunnel. The 
ulnar nerve is not implieated in these symptoms. It 
does not provide sensation to digits 1 to 3. Gompres- 
sion of the braehial plexus could not be attribnted to 
pressnre from the trieeps beeanse this mnsele is lo- 
eated distal to the plexus. In addition, braehial plexus 
symptoms would include other upper limb defieits, 
rather than the foeal symptoms deseribed in this ease. 
Osteoarthritis of the eervieal spine would also lead to 
inereasing complexity of symptoms. 

GAS 764, 788; GA 406 

25 e. The radial nerve innervates the extensor eom- 
partments of the arm and the forearm. It snpplies the 
trieeps braehii proximal to the spiral groove, so elbow 
extension is intaet here. It also provides sensory in- 
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nervation to much of the posterior arm and forearm 
as well as the dorsal thumb, index, and middie fingers 
up to the level of the fingernails. Symptoms are de- 
seribed only in the distal limb due to the midhumeral 
loeation of the lesion. The median nerve innervates 
flexors of the forearm and thenar mnseles and pro- 
vides sensory innervation to the lateral palmar hand. 
The ulnar nerve snpplies only the flexor earpi nlnaris 
and the medial half of the flexor digitomm profundus 
in the forearm. Additionally, its sensory distribntion is 
to both the palmar and dorsal aspeets of the medial 
hand. It does not snpply extensor mnseles. 

GAS 713, 724; GA 361 

26 D. The musculocutaneous nerve innervates the 
braehialis and bieeps braehii mnseles, which are the 
main flexors at the elbow. The bieeps inserts on 
the radius and is an important snpinator. Because the 
musculocutaneous nerve is damaged in this ease, it 
leads to loss of sensory pereeption to the lateral fore- 
arm, which is snpplied by the distal portion of the 
musculocutaneous nerve (known as the lateral ante- 
braehial cutaneous nerve]. Addnetion and abdnetion of 
the fingers are mediated by the ulnar nerve and would 
not be affeeted in this instanee. The flexor pollieis bre- 
vis flexes the thumb and is mainly innervated by the 
reenrrent braneh of the median nerve. Flexion of the 
fingers is performed by the long flexors of the fingers 
and inmbrieal mnseles, innervated by the median and 
ulnar nerves. Sensory innervation of the medial forearm 
is provided by the medial antebraehial cutaneous nerve, 
a braneh of the medial eord of the braehial plexus. 

GAS 744; GA 424-425 

27 E. The deep radial nerve eonrses between the two 
heads of the snpinator and is loeated just medial and 
distal to the lateral epieondyle. It ean be irritated by 
hypertrophy of the snpinator, which eompresses the 
nerve, eansing pain and weakness. The ulnar nerve 
eonrses laterally behind the medial epieondyle and eon- 
tinnes anterior to the flexor earpi nlnaris. The median 
nerve passes into the forearm flexor eompartment; the 
snperfieial radial nerve eonrses down the lateral aspeet 
of the posterior forearm and would not cause pain due 
to pressure applied to the posterior forearm. 

GAS 747; GA 390 

28 B. The lunate is the most eommonly disloeated 
earpal bone beeanse of its shape and relatively weak 
ligaments anteriorly. Disloeations of the seaphoid and 
triquetrum are relatively rare. The trapezoid and eapi- 
tate bones are loeated in the distal row of the earpal 
bones. 

GAS 752-754; GA 392, 394, 422 


29 A. The medial antebraehial cutaneous nerve 
earries sensory fibers derived from the G8 and T1 
levels. The lateral antebraehial cutaneous nerve is the 
distal eontinnation of the musculocutaneous nerve, 
earrying fibers from the C5, C6, and C7 levels. The 
deep braneh of the ulnar nerve and the anterior inter- 
osseons nerves earry predominantly motor fibers. The 
sensory fibers eonrsing in the radial nerve are derived 
from the C5 to C8 levels. 

GAS 700-709; GA 361, 369-371 

30 e. The eontraetion of the extensor meehanism 
prodnees extension of the distal interphalangeal joint. 
When it is torn from the distal phalanx, the digit is 
pnlled into flexion by the flexor digitornm profundus. 
The proper palmar digital branehes of the median 
nerve snpply inmbrieal mnseles and earry sensation 
from their respeetive digits. Vinenla longa are slender, 
bandlike eonneetions from the deep flexor tendons to 
the phalanx that ean earry blood snpply to the ten- 
dons. The insertions of the flexor digitornm snperfi- 
eialis and profundus are on the flexor snrfaee of the 
middle and distal phalanges, respeetively, and aet to 
flex the interphalangeal joints. 

GAS 745-747; GA 378, 401 

31 E. In a Smith fraetnre, the distal fragment of the 
radius deviates palmarward, often displaeing the lu- 
nate bone. The other listed bones are nnlikely to be 
displaeed in a palmar direetion by a Smith fraetnre. 
GAS 752-754; GA 392, 394, 422 

32 B. The abdnetor pollieis longus and extensor 
pollieis brevis are the oeenpants of the first dorsal 
eompartment of the wrist. The extensor earpi radialis 
longus and brevis are in the seeond eompartment. 
The extensor digitornm is in the third eompartment, 
as is the extensor indieis proprins. The extensor earpi 
nlnaris is loeated in the sixth dorsal eompartment. 
GAS 748-749; GA 401-402, 412-413 

33 E. The medial eord has been injnred by traetion 
on the lower trunk of the braehial plexus. The medial 
eord is the continuation of the inferior (lower] trunk 
of the braehial plexus, which is formed by C8 and Tl. 
C5 and C6 are typieally assoeiated with the snperior 
(upper] trunk level and thus the lateral eord. C7 forms 
the middle trunk. An injury to the posterior eord 
would usually involve the C7 spinal nerve. This is a 
typieal Klnmpke paralysis. 

GAS 700-709; GA 361, 369-371 

34 A. The flexor earpi nlnaris mnsele is not inner- 
vated by the radial nerve but rather by the ulnar 
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nerve. The braehioradialis, extensor earpi radialis, 
and snpinator mnseles are all innervated by the radial 
nerve distal to the spiral groove. 

GAS 737-739; GA 378, 390, 397, 398 

35 A. Injnry to the radial nerve in the spiral groove 
will paralyze the abdnetor pollieis longns and both 
extensors of the thnmb. This injnry will also lead to 
wrist drop [inability to extend the wrist). Weakness of 
grip would also occur, although this is not mentioned 
in the question. If the wrist is flexed, finger flexion 
and grip strength are weakened beeanse the long 
flexor tendons are not under tension. Note how much 
your strength of grip is inereased when your wrist is 
extended versns when it is flexed. 

GAS 661, 709, 722-724; GA 366, 371 

36 e. The snperior ulnar eollateral braneh of the 
braehial artery aeeompanies the ulnar nerve in its path 
posterior to the medial epieondyle and is important in 
the blood supply of the nerve. The profnnda braehii 
passes down the arm with the radial nerve. The radial 
eollateral artery arises from the profnnda braehii and 
anastomoses with the radial reenrrent braneh of the 
radial artery proximal to the elbow laterally. The infe- 
rior ulnar eollateral artery arises from the braehial ar- 
tery and aeeompanies the median nerve into the fore- 
arm. The anterior ulnar reenrrent artery arises from the 
ulnar artery and anastomoses with the inferior ulnar 
eollateral anterior to the elbow. 

GAS 743, 767-769; GA 368 

37 e. Addnetion of the fifth digit is prodneed by 
eontraetion of the third palmar interosseons muscle. 
All of the interossei are innervated by the deep braneh 
of the ulnar nerve. Flexion of the proximal interpha- 
langeal joint is a fnnetion of the flexor digitornm su- 
perfieialis, supplied by the median nerve. Opposition 
of the thumb is a function of the opponens pollieis, 
snpplied by the reenrrent braneh of the median 
nerve. 

GAS 729, 772-774; GA 414 

38 e. The radial nerve is the most likely nerve eom- 
pressed to cause these symptoms. This type of nerve 
palsy is often ealled “Satnrday night palsy.” One rea- 
son for this niekname is that people would suppos- 
edly fall asleep after being intoxicated on a Satnrday 
night with their arm over the baek of a ehair, thereby 
eompressing the nerve in the spiral groove. The radial 
nerve innervates all of the extensors of the elbow, 
wrist, and fingers. Paralysis of the lateral eord of the 
braehial plexus would result in loss of the musculocu- 
taneous nerve and the peetoral nerves, which do not 


mediate extension of the forearm or hand. The medial 
eord of the braehial plexus branehes into the median 
nerve and ulnar nerve. Neither of these nerves inner- 
vates mnseles that eontrol extension. The median 
nerve innervates flexors of the forearm and the thenar 
mnseles. The lateral and median peetoral nerves do 
not extend into the arm and innervate the peetoralis 
major and minor mnseles. 

GAS 789-790; GA 366, 371 

39 A. The basilie vein ean be used for dialysis, es- 
peeially when the eephalie vein is jndged to be too 
small, as in this ease. The basilie vein ean be elevated 
from its position as it passes throngh the faseia on the 
medial side of the arm. The eephalie vein passes more 
laterally up the limb. The lateral cubital vein is a 
tribntary to the eephalie vein, and the medial enbital 
vein joins the basilie vein—both rather snperfieial in 
position. The medial antebraehial vein eonrses up the 
midline of the forearm (antebraehinm) ventrally. 

GAS 663, 697, 720, 770; GA 350, 360, 377 

40 A. The patient exhibits the elassie “benedietion 
attitnde” of the thumb and fingers from injnry to the 
median nerve proximally in the forearm. The thumb 
is somewhat extended (radial snpplied abdnetor and 
extensors nnopposed); digits 2 and 3 are extended 
(by intaet interossei); digits 4 and 5 are partially 
flexed (by their intaet flexor digitornm profundus). A 
lesion of the median nerve would result in weakened 
flexion of the PIP joints of all digits (flexor digitornm 
snperfieialis), loss of flexion of the interphalangeal 
joint of the thumb, the DIP joints of digits 2 and 3 
(flexor digitornm profundus), and weakened flexion 
of the metaearpophalangeal joints of the seeond and 
third digits (first and seeond inmbrieals). A lesion of 
both the ulnar and median nerves would cause 
weakness or paralysis of flexion of all of the digits. 
A lesion of the ulnar nerve would mostly cause 
weakness in flexion of the DIP of the fonrth and fifth 
digits and would affeet all of the interosseous mus- 
eles and the inmbrieals of the third and fonrth digits. 
A lesion of the radial nerve would cause weakness 
in extension of the wrist, thumb, and metaearpopha- 
langeal joints. 

GAS 724, 789-790; GA 371, 376 

41 e. The head of the humerus is displaeed inferi- 
orly beeanse in that loeation it is not snpported by 
rotator cuff muscle tendons or the eoraeoaeromial 
areh. It is also pnlled anteriorly beneath the eoraeoid 
proeess by peetoralis and subscapularis muscles. It 
would not be displaeed posteriorly beeanse it is sup- 
ported by the teres minor and infraspinatns mnsele 
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tendons. It would not be displaeed superiorly because 
the acroniioclavicular ligament and supraspinatus re- 
inforee in that direetion. A medial disloeation is 
bloeked by the subscapularis tendon. 

GAS 667; GA 355 

42 A. The anterior axillary (or anterior peetoral] 
nodes are the first lymph nodes to reeeive most of the 
lymph from the breast parenehyma, areola, and nip- 
ple. From there, lymph flows throngh eentral axillary, 
apieal, and supraclavicular nodes in sequence. Rot- 
ter’s nodes lie between the peetoral mnseles and are, 
unfortunately, an alternate route in some patients, 
speeding the rate of metastasis. The parasternal nodes 
reeeive lymph from the medial part of the breast and 
lie along the internal thoraeie artery and vein. 

GAS 709; GA 63 

43 D. The left spinal aeeessory nerve has been in- 
jured distal to the sternoeleidomastoid mnsele, resnlt- 
ing in paralysis of the trapezins, allowing the shoulder 
to droop and the snperior angle to push out posteri- 
orly. The sternoeleidomastoid mnseles are intaet, as 
demonstrated by symmetry in strength in tnrning the 
head to the right and left. There is no indieation of 
paralysis of the lateral rotators of the shonlder or el- 
bow flexors [suprascapular nerve or upper trunk). 
Thoraeodorsal nerve injnry would result in paralysis 
of the latissimns dorsi, an extensor, and medial rota- 
tor of the humerus. 

GAS 667, 973-974; GA 370 

44 e. Inability to extend MGP joints. The tendons 
of the extensor digitornm and extensor digiti minimi, 
innervated by the radial nerve, are responsible for 
extension of the MGP, and to a much lesser degree, 
the PIP and DIP joints. Abdnetion and addnetion of 
the MGP joints are fnnetions of the interossei, all of 
which are innervated by the deep ulnar nerve. Ex- 
tension of the PIP and DIP joints is performed by the 
inmbrieals and interossei. The first two inmbrieals 
are snpplied by the median nerve; the other inmbri- 
eals and the interossei, by the deep braneh of the 
ulnar nerve. 

GAS 655; GA 395 

45 e. Fraetnre of the snrgieal neek of the humerus 
often injnres the axillary nerve, which innervates the 
deltoid and teres minor muscles. Abduction of the 
humerus between 15° and the horizontal is per- 
formed by the deltoid mnsele. Lateral rotation of the 
humerus is mainly performed by the deltoid muscle, 
teres minor, and the infraspinatns. The deltoid and 
teres minor are both lost in this ease. Fraetnre of the 


glenoid fossa would lead to drooping of the shonlder. 
Fraetnre of the anatomie neek of the humerus will 
similarly lead to a drooping of the shonlder but would 
not neeessarily affeet abdnetion of the humerus. It is 
also quite unusual. Fracture of the middle third of the 
humerus would most likely injnre the radial nerve. 
The ulnar nerve would be potentially eompromised in 
a fraetnre of the medial epieondyle of the humerus. 
GAS 667, 668; GA 355 

46 B. When cutaneous lymphaties of the breast are 
bloeked by eaneer, the skin beeomes edematons, ex- 
eept where hair follieles cause small indentations of 
the skin, giving an overall resemblanee to orange 
peel. Shortening of the snspensory ligaments or reti- 
naenla cutis leads to pitting of the overlying skin, 
pitting that is intensified if the patient raises her arm 
above her head. Invasion of the peetoralis major by 
eaneer ean resnlt in fixation of the breast, seen upon 
elevation of the ipsilateral limb. Inversion of areolar 
skin with involvement of the ducts would also be due 
to involvement of the retinaenla cutis. 

GAS 709; GA 381 

47 D. The subclavian vein traverses between the 
elaviele and first rib and is the most snperfieial struc- 
ture to be damaged following a fraetnre of the elaviele. 
The snbelavian artery runs deep to the snbelavian 
vein, and though it is in the appropriate loeation, it 
would likely not be damaged beeanse of its deep ana- 
tomie position. The eephalie vein is a tribntary to the 
axillary vein after aseending on the lateral side of the 
arm. Its loeation within the body is too snperfieial and 
lateral to the site of injury. The lateral thoraeie artery 
is a braneh from the axillary artery that runs lateral to 
the peetoralis minor. It eonrses inferior and medial 
from its point of origin from the axillary artery, and it 
does not maintain a position near the elaviele dnring 
its deseent. The internal thoraeie artery arises from 
the first part of the snbelavian artery before deseend- 
ing deep to the eostal eartilages. Its point of origin 
from the subclavian artery is lateral to elavienlar in- 
jury. Furthermore, its eonrse behind the eostal earti- 
lages is quite medial to the clavicular fraetme. 

GAS 697, 952, 961, 973, 978; GA 37 

48 A. Golles’ fraetme is a fraetme of the distal end of 
the radius. The proximal portion of the radius is dis- 
plaeed anteriorly, with the distal bone fragment projeet- 
ing posteriorly. The displaeement of the radius from the 
wrist often gives the appearanee of a dinner fork, thus 
a Golles’ fracture is often referred to as a “dinner fork” 
deformity. A seaphoid fraetnre resnlts from a fraetme of 
the seaphoid bone and would thus not cause displaee- 


196 


UPPERLIMB 



ment of the radius. This fracture usually occurs at the 
narrow aspeet (“waist”] of the seaphoid bone. Bennett’s 
and boxer’s fraetnres both result from fraetmes of the 
metaearpals (first and fifth, respeetively). Volkmann’s 
isehemie eontraetnre is a muscular deformity that ean 
follow a snpraeondylar fraetnre of the humerus, with 
arterial laeeration into the flexor eompartment of the 
forearm. isehemia and mnsele eontraetnre, with ex- 
treme pain, aeeompany this fraetnre. 

GAS 734; GA 392 

49 B. In shonlder separation, either or both the ae- 
romioelavienlar and eoraeoelavienlar ligaments ean 
be partially or eompletely torn throngh. The aeromio- 
elavienlar joint ean be interrnpted and the distal end 
of the elaviele may deviate upward in a eomplete 
separation, while the upper limb droops away inferi- 
orly, eansing a “step off” that ean be palpated and 
sometimes observed. Displaeement of the head of the 
humerus is shoulder disloeation, not separation. The 
eoraeoaeromial ligament is not torn in separation (but 
it is sometimes used in the repair of the torn eoraeo- 
elavienlar ligament]. Disrnption of the glenoid labrnm 
often aeeompanies shonlder disloeation. 

GAS 669; GA 354 

50 A. The nail was fired explosively from the nail 
gun and then piereed the ulnar nerve near the eoro- 
noid proeess of the ulna troehlea of the humerus. 
Paralysis of the medial half of the flexor digitornm 
profundus would result (among other signifieant defi- 
eits], with loss of flexion of the distal interphalangeal 
joints of digits 4 and 5. Ulnar tranma at the wrist 
would not affeet the interphalangeal joints, althongh 
it would cause paralysis of interossei, hypothenar 
mnseles, ete. Median nerve damage proximal to the 
pronator teres would affeet proximal interphalangeal 
joint flexion and distal interphalangeal joint flexion of 
digits 2 and 3 as well as thumb flexion. Median nerve 
injnry at the wrist would cause loss of thenar mnseles 
but not long flexors of the fingers. Tranma to spinal 
nerve root C8 would affeet all long finger flexors. 

GAS 729, 771; GA 376, 390 

51 e. The injury has occurred just beyond the third 
part of the axillary artery. The only eollateral arterial 
ehannel between the third part of the axillary artery 
and the braehial artery is that between the posterior 
hnmeral circumflex and the aseending braneh of the 
profnnda braehii—and this anastomotie path is often 
inadequate to supply the arterial needs of the limb. 
The posterior hnmeral circumflex arises from the 
third part of the axillary artery. It typieally anastomo- 
ses with a variably small, aseending braneh of the 


profnnda braehii braneh of the braehial artery. The 
suprascapular artery anastomoses with the circumflex 
scapular deep to the infraspinatus. The dorsal scapu- 
lar artery (passing beneath the medial border of the 
seapnla] has no anastomosis with thoraeodorsal 
within the seope of the injury. The lateral thoraeie 
artery has no anastomoses with the braehial artery. 
The snpreme thoraeie artery (from first part of axil- 
lary] has no helpfnl anastomoses with the thoraeoae- 
romial (seeond part of axillary]. 

GAS 683, 696, 697; GA 368 

52 E. The seaphoid (or the older term, navienlar] 
bone is the most eommonly fraetnred earpal bone. 
GAS 752-754; GA 392, 394, 422 

53 E. The anterior interosseons nerve is a braneh of 
the median nerve that snpplies the flexor pollieis lon- 
gus, the lateral half of the flexor digitornm profundus, 
and the pronator quadratus. If it is injured, flexion of 
the interphalangeal joint of the thumb will be eom- 
promised. The median nerve gives rise to the anterior 
interosseons nerve but is not a direet enongh answer 
as injury to it would result in more widespread ef- 
feets. The posterior interosseons nerve snpplies exten- 
sors in the forearm, not flexors. The radial nerve gives 
rise to the posterior interosseons nerve and is not as- 
soeiated with the anterior interosseons nerve; there- 
fore, it would not have any effeet on the flexors of the 
forearm. The reenrrent median nerve is also a braneh 
of the median nerve but supplies the thenar eminenee 
mnseles, and its injnry would result in problems with 
opposable motion of the thumb. 

GAS 743, 751; GA 400 

54 e. The tendon of the long head of the bieeps 
braehii muscle passes through the glenohumeral joint, 
surrounded by synovial membrane. The glenohn- 
meral is a ligament that attaehes to the glenoid la- 
brum. The long head of the trieeps arises from the 
infraglenoid tnberele, beneath the glenoid fossa. The 
infraspinatns tendon passes posterior to the head of 
the humerus to insert on the greater tnberele. The 
eoraeobraehialis arises from the eoraeoid proeess and 
inserts on the humerus. 

GAS 694, 715-716, 735; GA 370 

55 E. The suprascapular artery passes over, and the 
suprascapular nerve passes under, the snperior trans- 
verse seapnlar ligament. This ligament bridges the 
suprascapular noteh in the upper border of the seap- 
ula. The artery and nerve then pass deep to the supra- 
spinatns mnsele, thereafter snpplying it and then 
passing throngh the spinoglenoid noteh to supply the 


197 



UPPER LIMB 



infraspinatus. The subscapular artery is a braneh of 
the third part of the axillary artery; it divides into 
circumflex scapular and thoraeodorsal branehes. The 
transverse eervieal artery eonrses anterior to this site. 
The dorsal seapnlar artery and nerve pass deep to the 
medial border of the seapnla. The posterior hnmeral 
circumflex braneh of the axillary artery passes throngh 
the quadrangular spaee with the axillary nerve. 

GAS 696, 697; GA 366, 368 

56 A. The patient has suffered injury to the radial 
nerve in the midhnmeral region. The nerve that pro- 
vides sensation to the dorsnm of the hand proximal to 
the thumb and index finger is the snperfieial braneh of 
the radial nerve. The posterior interosseons nerve sup- 
plies a strip of skin on the baek of the forearm and 
wrist extensors. The lateral antebraehial cutaneous 
nerve is a eontinnation of the musculocutaneous nerve 
and snpplies the lateral side of the forearm. The medial 
antebraehial cutaneous is a direet braneh of the medial 
eord and supplies skin of the medial side of the fore- 
arm. The dorsal cutaneous braneh of the ulnar nerve 
snpplies the medial side of the dorsnm of the hand. 
GAS 772-774; GA 417 

57 e. The seventh eervieal nerve makes a major 
eontribntion to the radial nerve, and this nerve is the 
prime mover in wrist extension. The dermatome of C7 
is in the region deseribed. 

GAS 700-709; GA 361, 369-371 

58 B. As the radial artery passes from the ventral 
snrfaee of the wrist to the dorsum, it erosses through 
the anatomie snuffbox, passing over the seaphoid 
bone. The ulnar artery at the wrist is loeated on the 
medial side of the wrist, passing from beneath 
the flexor earpi nlnaris to reaeh Gnyon’s eanal be- 
tween the pisiform bone and the flexor retinaculum. 
The anterior interosseons and posterior interosseons 
arteries arise from the eommon interosseons braneh 
of the ulnar artery and pass proximal to distal in the 
forearm between the radins and ulna, in the flexor 
and extensor eompartments, respeetively. The deep 
palmar braneh of the ulnar artery passes between the 
two heads of the addnetor pollieis to anastomose with 
the radial artery in the palm. 

GAS 759; GA 422 

59 D. The patient is snffering from snbaeromial or 
snbdeltoid bursitis. (If the pain on palpation is less 
when the arm has been elevated to the horizontal, the 
bnrsitis may be thonght of as being more snbaeromial, 
that is, assoeiated more with the supraspinatus tendon 
perhaps, for such a bursa may be drawn baek under 


the aeromion when the limb is abdneted.) The sub- 
scapular bursa, beneath the subscapularis muscle, 
would not present as snperfieial pain. It ean eommnni- 
eate with the glenohnmeral joint eavity. Inflammation 
or arthritie ehanges within the glenohnmeral joint pre- 
sent as more generalized shonlder pain than that pre- 
sent here. The teres minor muscle and tendon are lo- 
eated inferior to the point of marked diseomfort. 

GAS 670; GA 358 

60 E. The axillary sheath is a faseial eontinnation 
of the prevertebral layer of the deep eervieal faseia 
extending into the axilla. It eneloses the nerves of the 
neurovascular bundle of the upper limb. Superficial 
faseia is loose eonneetive tissue between the dermis 
and the deep investing faseia and eontains fat, cuta- 
neous vessels, nerves, lymphaties, and glands. The 
bneeopharyngeal faseia eovers the bneeinator mus- 
eles and the pharynx mingles with the pretraehial 
faseia. The elavipeetoral muscle invests the elaviele 
and peetoralis minor mnsele. The axillary faseia is 
continuous with the peetoral and latissimns dorsi 
faseia and forms the hollow of the armpit. 

GAS 700-709; GA 361, 369-371 

61 e. The spinal aeeessory nerve arises from the 
ventral rootlets of C1 to C4 and aseends throngh the 
foramen magnnm to then exit the eranial eavity 
throngh the jugular foramen. It innervates the sterno- 
eleidomastoid and trapezins mnseles, which fnnetion 
in head rotation and raising of the shonlders. The su- 
prascapular nerve reeeives fibers from C5-6 [oeeasion- 
ally from C4 if the plexus is “prefixed”) and innervates 
the supraspinatus muscle, which is responsible for the 
first 15° of arm abdnetion. Erb point of the braehial 
plexus is at the union of C5-6 spinal nerves. The long 
thoraeie nerve arises from plexus routes C5, 6, and 7, 
and snpplies the serratns anterior. 

GAS 700-706; GA 361, 369-371 

62 D. The aeromioelavienlar ligament eonneets the 
elaviele to the eoraeoid proeess of the seapnla. Separa- 
tion of the shonlder [disloeation of the aeromioela- 
vienlar [AC] joint) is assoeiated with damage to the 
aeromioelaviear ligament [eapsnle of the AC joint) 
and, in more severe injnries, disrnption of the eoraeo- 
elavienlar ligaments [eonoid and trapezoid portions). 
The glenohnmeral ligament may be injnred by an an- 
terior disloeation of the humerus but is not likely to be 
injnred by a separated shonlder. The eoraeoaeromial 
ligament, transverse seapnlar ligament, and tendon of 
the long head of trieeps braehii are not likely to be 
injnred by separation of the shonlder. 

GAS 669; GA 354, 363 


198 


UPPERLIMB 



63 A. The quadrangular spaee is bordered medially 
by the long head of the trieeps, laterally by the surgi- 
eal neek of the humerus, superiorly by the teres minor 
and subscapularis muscles, and inferiorly by the teres 
major mnsele. Both the axillary nerve and posterior 
hnmeral circumflex vessels traverse this spaee. The 
other stmetmes listed are not eontained within the 
quadrangular spaee. The eephalie vein is loeated in 
the deltopeetoral triangle, and the radial nerve is lo- 
eated in the triangnlar interval. 

GAS 700-709; GA 361, 369-371 

64 B. FromenTs sign is positive for ulnar nerve 
palsy. More speeifieally it tests the aetion of the ad- 
dnetor pollieis muscle. The patient is asked to hold 
a sheet of paper between the thumb and a flat palm. 
The flexor pollieis longns is innervated by the ante- 
rior interosseons braneh of the median nerve. The 
flexor digiti minimi is innervated by the deep braneh 
of the ulnar nerve and would not be used to hold a 
sheet of paper between the thumb and palm. The 
flexor earpi radialis is innervated by the median 
nerve, and the extensor indieis is innervated by the 
radial nerve. 

GAS 763-765; GA 410, 412 

65 e. The reenrrent braneh of the median nerve in- 
nervates the thenar mnseles (opponens pollieis, ab- 
ductor pollieis brevis, and flexor pollieis brevis] and is 
not responsible for any cutaneous innervation. Dam- 
age to the palmar cutaneous branehes of the median 
nerve or to the ulnar nerve would not cause weakness 
of opposition of the thumb for they are prineipally 
sensory in fnnetion. The deep braneh of the ulnar 
nerve snpplies the hypothenar mnseles, addnetor and 
abdnetor mnseles of digits 2-5, and does not inner- 
vate the abdnetor polieis brevis. 

GAS 770-771; GA 414 

66 D. lnjury to the deep braneh of the ulnar nerve 
resnlts in paralysis of all interosseons mnseles and 
the inmbrieal mnseles of digits 4 and 5. Extension of 
the metaearpophalangeal joints is intaet, a fnnetion 
of the radial nerve. Interphalangeal extension of 
digits 4 and 5 is absent, due to the loss of all interos- 
seous muscle and the inmbrieals of digits 4 and 5. 
Some weak interphalangeal joint extension is still 
present in digits 2 and 3 beeanse the inmbrieals of 
these two fingers are innervated by the median 
nerve. The radial nerve and the median nerve ap- 
pear to be intaet in this ease. If the ulnar nerve were 
injnred in the midforearm region, there would be 
sensory loss in the palm and digits 4 and 5 and on 
the dorsnm of the hand. The reenrrent braneh of the 


median nerve snpplies the thenar muscles; it does 
not snpply inmbrieals. Moreover, paralysis of this 
nerve would have no effeet on the interphalangeal 
joints. 

GAS 770-771; GA 415 

67 A. The circumflex scapular artery passes through 
the triangular spaee after arising from the subscapular 
artery. It provides superficial branehes to the overlying 
latissimns dorsi, whereas its deep portion passes into 
the infraspinons fossa to anastomose with the supra- 
scapular artery. The dorsal scapular artery passes be- 
tween the roots of the braehial plexus and then deep 
to the medial border of the seapnla. The transverse 
eervieal artery arises from the thyroeervieal trunk at 
the root of the neek and ean provide origin for a dorsal 
seapnlar braneh. The lateral thoraeie and thoraeoaero- 
mial arteries are branehes of the seeond part of the 
axillary artery and provide no supply to the latissimus 
dorsi. 


68 e. The smgieal neek of the humerus is a typieal 
site of fractures. The fracture line lies above the inser- 
tions of the peetoralis major, teres major, and latissi- 
mus dorsi muscles. The supraspinatus muscle abducts 
the proximal fragment, whereas the distal fragment is 
elevated and addneted. The elevation resnlts from 
eontraetion of the deltoid, bieeps braehii, and eoraeo- 
braehialis mnseles. The addnetion is due to the aetion 
of peetoralis major, teres major, and latissimns dorsi. 
GAS 139-140, 659, 686-687; GA 374, 492 

69 B. The fraetnre line of the upper third of the radius 
lies between the bony attaehments of the snpinator and 
the pronator teres mnseles. The distal radial fragment 
and hand are pronated due to unopposed eontraetion of 
pronator teres and pronator quadratus muscles. The 
proximal fragment deviates laterally by the nnopposed 
eontraetion of the snpinator muscle. The braehioradialis 
inserts distally on the radins. The braehialis inserts on 
the eoronoid proeess of the ulna and would not be in- 
volved in the lateral deviation of the radins. 

GAS 736, 747-749; GA 390 

70 A. The palmaris longus passes along the midline 
of the flexor snrfaee of the forearm. The flexor earpi 
radialis is seen in the lateral portion of the forearm 
snperfieially, passing over the trapezinm to insert at 
the base of the seeond metaearpal. The abdnetor pol- 
lieis longns tendon is laterally loeated in the wrist, 
where it helps form the lateral border of the anatomie 
snuffbox. The flexor earpi ulnaris tendon ean be seen 
and palpated on the medial side of the wrist ventrally. 


GAS 683, 684, 697; GA 368 
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The flexor pollids longus tendon passes deep through foreed eontraetion would cause more of a greater ten- 
the earpal tnnnel. sion foree on the tendon. 

GAS 737-739; GA 374, 390, 398 GAS 694, 715-716; GA 370 


71 B. The stndent had broken the neek of the fifth 
metaearpal when hitting the maehine with his fist. 
This is the more eommon type of “boxer’s fraetnre.” 
Neither a fraetnre of the ulnar styloid nor a Golles’ 
fraetnre nor a Smith fraetnre of the distal radius 
would present with the absenee of a knnekle as ob- 
served here. Bennett’s fraetnre involves disloeation 
of the earpometaearpal joint of the thumb. indiea- 
tions are that the injnry is on the medial side of the 
hand, not the wrist, nor the lateral side of the hand 
or wrist. 

GAS 769; GA 392, 394 

72 E. Seoliosis (severe, lateral curvature of the 
spine) in the patient is eansing eompression or 
stretehing of the T1 spinal nerve root by the first rib 
as the nerve aseends to join C8 and form the lower 
trunk of the braehial plexus. T1 provides sensation for 
the medial side of the forearm, via the medial ante- 
braehial cutaneous nerve from the medial eord of the 
braehial plexus. T1 is the prineipal sonree of motor 
snpply to all of the intrinsie mnseles in the palm. Its 
dysfnnetion affeets all fine motor movements of the 
digits. Long flexors of the fingers are intaet; therefore, 
the median nerve and ulnar nerve are not at fault. 
The extensors of the wrist are fnnetional; therefore, 
the radial nerve is not paralyzed. The only sensory 
distnrbanee is that of the T1 dermatome. 

GAS 700-709; GA 361, 369-371 

73 D. Interestingly, “gamekeeper’s thumb” was a 
term eoined beeanse this injnry was most eom- 
monly assoeiated with Seottish gamekeepers who, it 
is said, killed small animals such as rabbits by 
breaking their neeks between the gronnd and the 
gamekeeper’s thumb and index finger. The resnlting 
valgus foree on the abdneted MCP joint eansed in- 
jury to the ulnar eollateral ligament. These days this 
injury is more eommonly seen in skiers who land 
awkwardly with their hand braeed on a ski pole, 
causing the valgus foree on the thumb as is seen in 
this patient. Whereas the term “skier thumb” is 
sometimes used, “gamekeeper’s thumb” is still in 
eommon usage. 

GAS 755; GA 395 

74 A. The long head of the bieeps assists in shoul- 
der flexion and dnring a tendinopathy would cause 
pain in the anterior eompartment of the shonlder, 
where it originates at the snpraglenoid tnberele. Also, 


75 e. The eommon extensor tendon originates from 
the lateral epieondyle, and inflammation of this ten- 
don is lateral epieondylitis, nieknamed “tennis elbow” 
beeanse the tendon is often irritated during the baek- 
hand stroke in tennis. Beeanse the extensors of the 
wrist originate as part of the eommon extensor ten- 
don, extension of the wrist will exacerbate the pain of 
lateral epieondylitis. 

GAS 691; GA 380 

76 e. The axillary nerve passes dorsally around 
the snrgieal neek of the humerus [aeeompanied by 
the posterior hnmeral circumflex artery) and ean be 
injnred when the humerus is fractured at that loea- 
tion. The axillary nerve provides sensation to the 
skin over the upper, lateral aspeet of the shoulder. 
Therefore, although the patient might not be able to 
abdnet the arm beeanse of the injnry, a simple test 
of skin sensation ean indieate whether there is as- 
soeiated nerve injnry of the axillary nerve. Shrngging 
the shonlders ean help assess trapezins fnnetion, 
thereby testing the spinal aeeessory nerve. intaet 
sensation of the skin on the medial aspeet of the 
axilla or arm is an indieation that the radial or inter- 
eostobraehial nerves are fnnetional. Pnshing against 
an immovable objeet tests the serratns anterior 
mnsele and the long thoraeie nerve. 

GAS 667; GA 355 

77 E. The snrgeon took the distal segments of the 
median nerves from both forearms, mistakenly believ- 
ing them to be palmaris longus tendons. Both of the 
structures lie in the midline of the ventral snrfaee of 
the distal forearm and are often of similar appearanee 
in eolor and diameter. The nerve is loeated deep to 
the tendon, when the tendon is present, but when the 
tendon is absent, the nerve appears to be where the 
tendon belongs. There is no evidenee of rib fraetnres; 
even so, a fraetnred rib would not explain loss of sen- 
sation on the lateral portion of the palm. Lower 
plexus trauma [C8, Tl) would result in paralysis of 
forearm flexor mnseles and all intrinsie hand mnseles 
and sensory loss over the medial dorsum of the hand, 
in addition to palmar sensory loss. Dupuytren’s eon- 
traetnre is a flexion eontraetnre of [usually) digits 4 
and 5 from eonneetive tissue disease in the palm. 
Radial nerve injury in the posterior forearm would 
affeet metaearpophalangeal joint extension, thumb 
extension, ete., not palmar distnrbanees. 

GAS 743-744; GA 400 
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78 C. Trauma both to the median and ulnar nerves 
at the wrist resnlts in total clawing of the fingers. 
The metaearpophalangeal joints of all digits are ex- 
tended by the nnopposed extensors beeanse the ra- 
dial nerve is intaet. All interossei and inmbrieals are 
paralyzed beeanse the deep braneh of the ulnar 
nerve snpplies all of the interossei; inmbrieals I and 
II are paralyzed, for they are innervated by the me- 
dian nerve; inmbrieals III and IV are paralyzed, for 
they reeeive snpply from the deep ulnar nerve. The 
interossei and inmbrieals are responsible for exten- 
sion of the interphalangeal joints. When they are 
paralyzed, the long fIexor tendons pull the fingers 
into a position of flexion, eompleting the “claw” ap- 
pearanee. If the median nerve were intaet, the ciaw- 
ing wouId be less notieeable in the index and long 
finger beeanse the two inmbrieals wouId still be ea- 
pable of some degree of extension of those interpha- 
langeal joints. If the median nerve alone is injnred in 
the earpal tunnel, there would be loss of thenar op- 
position but not clawing. If the median and ulnar 
nerves are both transeeted at the elbow, the hand 
appears totally flat beeanse of the loss of long flex- 
ors, in addition to intrinsie paralysis. 

GAS 726; GA 400 

79 D. Golles’ fraetnre is a fraetnre of the distal ra- 
dius with the distal fragment displaeed dorsally. 
Smith’s fraetnre involves the distal fragment displaeed 
in a volar direetion. Smith’s fraetnre is sometimes re- 
ferred to as a reverse Golles’ fraetnre. 

GAS 756; GA 392 

80 E. The extensor tendons of the fingers insert dis- 
tally on the distal phaianx of eaeh digit. If the tendon 
is avnlsed, or the proximal part of the distal phalanx 
is detaehed, the distal interphalangeal joint is pnlled 
into total flexion by the nnopposed flexor digitornm 
profundus. This result gives the digit the appearanee 
of a mallet. In bontonnière deformity, the eentral por- 
tion of the extensor tendon expansion is torn over the 
PIP joint, alIowing the tendon to move palmarward, 
eansing the tendon to aet as a flexor of the PIP joint. 
This causes the DIP joint to be hyperextended. Swan- 
neek deformity involves slight fIexion of MGP joints, 
hyperextension of PIP joints, and slight flexion of DIP 
joints. This eondition resnlts most often from shorten- 
ing of the tendons of intrinsie mnseles, as in rheuma- 
toid arthritis. Dupuytren eontraetnre resnlts from eon- 
neetive tissue disorder in the palm, usually causing 
irreversible flexion of digits 4 and 5. Clawhand oeenrs 
with lesions to the median and ulnar nerves at the 
wrist. In this elinieal problem all intrinsie mnseles are 
paralyzed, inelnding the extensors of the interphalan- 


geal joints. The MGP joint extensors, snpplied by the 
radial nerve, and the long fIexors of the fingers, sup- 
plied more proximally in the forearm by the median 
and ulnar nerves, are intaet and are nnopposed, pull- 
ing the fingers into the “claw” appearanee. 

GAS 760; GA 392, 394, 422 

81 A. Beeanse the median nerve is injnred within 
the enbital fossa, the long flexors are paralyzed, in- 
elnding the flexor pollieis longns. Flexor pollieis lon- 
gus would not be paralyzed if the median nerve were 
injnred at the wrist. Lateral palm sensory loss eon- 
firms median nerve injnry. If only the anterior interos- 
seous nerve were damaged, there would be no cuta- 
neous sensory defieit. The radial nerve snpplies wrist 
extensors, long thumb abductor, and metaearpopha- 
langeal joint extensors. The ulnar nerve does not sup- 
ply sensation to the lateral palm. 

GAS 651, 729, 731; GA 400 

82 D. In a lesion of the lower trunk, or the C8 and 
T1 nerve roots, there is sensory loss on the medial 
forearm and the medial side of hand (dorsal and ven- 
tral). The medial eord is the extension of the lower 
trunk. The medial eord gives origin to the medial an- 
tebraehial cutaneous nerve, which snpplies the T1 
dermatome of the medial side of the antebraehinm. 
The lower lateral braehial cutaneous nerve arises 
from the radial nerve, C5 and C6. The musculocutane- 
ous nerve arises from the lateral eord, ending in the 
lateral antebraehial cutaneous nerve, with C5 and C6 
dermatome fibers. The intereostobraehial nerve is the 
lateral cutaneous braneh of the T2 ventral primary 
ramus and snpplies skin on the medial side of the 
arm. The median nerve distribntes C6 and C7 sensory 
fibers to the lateral part of the palm, thumb, index, 
long finger, and half of the ring finger. 

GAS 743-745, 771-772; GA 384 

83 e. The first braneh of the lateral peetoral nerve is 
typieally the only sonree of motor supply to the clavicu- 
lar head of the peetoralis major. If it is injured (as in this 
ease of an iatrogenie injnry when the infraelavienlar 
nodes were removed), this part of the muscle under- 
goes atrophy, leaving an infraelavienlar eosmetie defieit. 
The remainder of the lateral peetoral nerve joins the 
medial peetoral nerve in a neural areh that provides 
motor supply to the remaining parts of the peetoralis 
major and the peetoralis minor. Physieal examination 
reveals no obvions motor or sensory defieits. Loss of 
the medial peetoral nerve would have no effeet on the 
elavienlar head of peetoralis major and might not be 
diseernible. Injnry to the lateral eord would lead to loss 
not only of all of the lateral peetoral nerve but also the 
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musculocutaneous nerve, resulting in bieeps and bra- 
ehialis paralysis and lateral antebraehial sensory loss. 
GAS 688, 702, 706; GA 370 

84 B. The C6 spinal nerve is primarily responsible 
for the braehioradialis reflex. C5 and C6 are both in- 
volved in the bieeps braehii reflex; C5 for motor, C6 
for the sensory part of the reflex are; C7 is the key 
spinal nerve in the trieeps reflex. 

GAS 700-709; GA 361, 369-371 

85 e. C7 is the main spinal nerve that eontribntes 
to the radial nerve and innervates the trieeps. Ab- 
senee of the trieeps reflex is usually indieative of a C7 
radiculopathy or injury. 

GAS 700-709; GA 361, 369-371 

86 B. Ginglymus joint is the teehnieal term to de- 
seribe a hinge joint. It allows motion in one axis 
(flexion and extension in the ease of the elbow) and 
is therefore a uniaxial joint. The other types of joints 
listed allow motion in more than one axis. 

GAS 79-81; GA 372 

87 e. A fracture of the humerus just proximal to 
the epieondyles is ealled a snpraeondylar fraetnre. 
This is the most eommon cause of a Volkmann iseh- 
emie fraetnre. The sharp bony fragment often laeer- 
ates the braehial (or other) artery, with bleeding into 
the flexor eompartment. Diminntion of arterial sup- 
ply to the eompartment results in the isehemia. 
Bleeding into the eompartment causes greatly in- 
ereased pressnre, first bloeking venous outflow from 
the eompartment, then redneing the arterial flow 
into the eompartment. The isehemie mnseles then 
nndergo unrelieved contracture. A humeral fracture 
is sometimes plaeed in a east from shoulder to wrist, 
often eoneealing the isehemia until major tissue loss 
occurs. Gold, insensate digits and great pain are 
warnings of this eompartmental problem, demand- 
ing that the east be removed and the eompartment 
opened (“released”) for pressnre reduction and vas- 
cular repair. Fracture of the surgical neek endangers 
the axillary nerve and posterior hnmeral circumflex 
artery, although not isehemie contracture. Fracture 
of the humerus in the spiral groove ean injure the 
radial nerve and profnnda braehii artery. Fracture of 
the oleeranon does not result in Volkmann’s eontrae- 
ture, although the trieeps braehii ean displaee the 
distal fractured fragment of the ulna. 

GAS 728; GA 355 

88 D. Normally, the distal part of the ulna articu- 
lates only with the radius at the distal radioulnar joint 


at the wrist, a joint that partieipates in pronation/ 
snpination. The head of the ulna does not articulate 
with any of the earpal bones; instead, it is separated 
from the triquetrum and lunate bones by the triangn- 
lar fibroeartilage complex between it and the radius. 
The pisiform articulates with the triquetrum. The ear- 
pal articulation of the radius is primarily that of the 
seaphoid (old name is navienlar) bone. 

GAS 713, 714, 731-733; GA 391 

89 A. The foree of the woman’s fall on the out- 
stretehed hand was transmitted up through the fore- 
arm, sometimes resulting in disloeation of the oleera- 
non at the elbow, pntting traetion on the ulnar nerve 
as it passes aronnd the medial epieondyle of the hu- 
merus. IJlnar tranma at the elbow ean cause weak- 
ness in medial flexion (addnetion) at the wrist, from 
loss of the flexor earpi nlnaris. Ulnar nerve injnry also 
resnlts in sensory loss in the medial hand and paraly- 
sis of the interossei and medial two inmbrieals, with 
clawing espeeially of digits 4 and 5. Injnry of the ul- 
nar nerve at the pisiform bone would not affeet the 
flexor earpi nlnaris, nor would it produce sensory loss 
on the dorsnm of the hand beeanse the dorsal entane- 
ous braneh of the ulnar branehes off proximal to the 
wrist. Garpal tunnel problems affeet median nerve 
fnnetion, which is not indieated here. The ulnar nerve 
passes medial to the enbital fossa between the heads 
of the flexor earpi nlnaris, not between the heads of 
the flexor digitornm snperfieialis. Injnries at the radial 
neek affeet the site of division of the radial nerve, and 
its paralysis would not resnlt in the elinieal problems 
seen in this patient. 

GAS 727-728; GA 386 

90 D. The interossei are the most important mus- 
eles in extension of the interphalangeal (IP) joints 
beeanse of the manner of their insertion into the ex- 
tensor expansion of the fingers, which passes dorsal 
to the transverse axes of these joints. The inmbrieal 
mnseles assist in IP extension, in addition to flexing 
the metaearpophalangeal joints. Ulnar nerve injury at 
the wrist results in paralysis of all the interossei and 
the medial two inmbrieals. Extensors of the MGP 
joints are innervated by the deep radial nerve. Unop- 
posed extension of the MGP joints eanses them to be 
held in extension whereas nnopposed long flexors of 
the fingers (snpplied by median and ulnar nerves 
proximally in the forearm) cause them to be flexed 
into the “claw” position. The inmbrieals of digits 2 
and 3 are still intaet beeanse they are snpplied by the 
median nerve, so clawing is not seen as much on 
these digits. Loss of opposition would result from 
median or reenrrent nerve paralysis. If the ulnar nerve 
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is cut at the wrist, its dorsal cutaneous braneh to the 
dorsnm of the hand is nnaffeeted. 

GAS 655, 755; GA 395 

91 B. In bontonnière deformity, the eentral portion 
of the extensor tendon expansion is torn over the PIP 
joint, aIlowing the tendon to move palmarward, caus- 
ing the tendon to aet as a flexor of the PIP joint. This 
causes the DIP joint to be hyperextended. The tear in 
the extensor tendon is said to resemble a bnttonhole 
[“bontonnière” in Freneh), and the head of the proxi- 
mal phalanx may stiek throngh the hole. 

GAS 732-755; GA 395 

92 D. Swan-neck deformity involves slight flexion 
of MGP joints, hyperextension of PIP joints, and slight 
flexion of DIP joints. This eondition resnlts most often 
from shortening of the tendons of intrinsie mnseles, 
as in rhenmatoid arthritis. When asked to straighten 
the injnred finger, the patient is nnable to do so and 
the curvature of the finger somewhat resembles the 
neek of a swan. 

GAS 732-755; GA 395 

93 e. The long thoraeie nerve was injnred dnring the 
axillary disseetion, resnlting in paralysis of the serratns 
anterior. The serratns anterior is important in rotation 
of the seapnla in raising the arm above the level of the 
shonlder. Its loss resnlts in protrnsion of the inferior 
angle (“winging” of the seapnla), which is more obvi- 
ous when one pushes against resistanee. The long 
thoraeie nerve arises from braehial plexus roots C5, C6, 
and C7. The upper trunk [C5, C6) snpplies rotator and 
abdnetor mnseles of the shonlder and elbow flexors. 
The posterior division of the middle trunk eontains C7 
fibers for distribntion to extensor mnseles; likewise, the 
posterior eord snpplies extensors of the arm, forearm, 
and hand. The lateral eord [C5, C6, and C7) gives ori- 
gin to the lateral peetoral nerve, the musculocutaneous 
nerve, and the lateral root of the median nerve. There 
is no sensory loss in the limb in this patient; injury to 
any of the other nerve elements listed here would be 
assoeiated with speeifie dermatome losses. 

GAS 700-709; GA 361, 369-371 

94 B. Dupuytren eontraetnre or deformity is a resnlt 
of fibromatosis of palmar faseia, resnlting in irregnlar 
thiekening of the faseial attaehments to the skin, 
which causes gradual eontraetion of the digits, espe- 
eially digits 4 and 5. In 50% of eases, it is bilateral in 
oeenrrenee. Ape hand, or flat hand, is a result of loss 
of the median and ulnar nerves at the elbow, with 
paralysis of all long flexors of the fingers and all intrin- 
sie hand mnseles. Clawhand resnlts from paralysis of 


interphalangeal joint extension by interossei and lum- 
brieals, innervated primarily by the ulnar nerve. Wrist 
drop occurs with radial nerve paralysis and loss of the 
extensors earpi radialis longns and brevis. Mallet fin- 
ger resnlts from detaehment of the extensor meeha- 
nism from the distal phalanx of a finger and unop- 
posed flexion of that distal interphalangeal joint. 

GAS 758; GA 398 

95 A. The axillary nerve is a direet braneh of the 
posterior eord and wraps around the snrgieal neek 
of the humerus to innervate the teres minor and the 
deltoid mnseles. With this anatomie arrangement, 
the axillary nerve is tightly “tethered” to the proxi- 
mal humerus. When the head of the humerus is 
disloeated, it often puts traetion on the axillary 
nerve. 

GAS 674; GA 631 

96 A. The long head of the bieeps braehii mnseles 
runs in the intertubercular groove on the proximal 
humerus as it ehanges direetion and turns medially to 
attaeh to the snpraglenoid tnberele of the seapnla. 
This ehange in direetion within an osseons structure 
predisposes the tendon to wear and tear, partienlarly 
in people who overnse the bieeps mnsele. This type 
of injnry presents with a eharaeteristie sign ealled the 
“Popeye sign.” 

GAS 694, 715-716, 735; GA 370 

97 e. The supraspinatus muscle inserts on the 
greater tnberele of the humerus and is said to initi- 
ate abdnetion of the arm at the shonlder. It is sup- 
plied prineipally by spinal nerve C5. The subscapu- 
laris muscle is the only muscle that inserts on the 
lesser tnberele. The subscapularis muscle is inner- 
vated by the upper and lower subscapular nerves. 
The teres minor takes origin from the lateral border 
of the seapnla; the teres major takes origin from the 
region of the inferior angle and the lateral border of 
the seapnla. 

GAS 678-679; GA 369 

98 E. Dnring a fall on an ontstretehed upper limb, 
the forees are conducted through the hand on up 
through the bones of the limb in sneeession. Often 
these bones do not fraetnre but rather pass the eom- 
pressive forees proximally. The appendicular skele- 
ton joins with the axial skeleton at the sternoelavien- 
lar joint. The forees are not snffieiently transferred 
to the sternnm, eansing the elaviele to absorb 
the foree, resnlting in fraetnre of this sigmoidal- 
shaped bone. 

GAS 673; GA 4, 6-7, 56-57, 65, 108, 351 
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99 C. The patient is snffering from thoraeie ontlet 
syndrome, involving nenral and vasenlar elements. 
This resnlts from any eondition that deereases the 
dimensions of the snperior thoraeie apertnre. It 
eonld be a resnlt of a eervieal rib, aeeessory mnseles, 
and/or atypieal eonneetive tissne bands at the root 
of the neek. In this ease, symptoms involve the arm, 
forearm, and hand. Paraesthesia along the medial 
forearm and hand and atrophy of long fIexors and 
intrinsie mnseles point to a possible eompression or 
traetion problem of the Iower trnnk [C8, Tl) rather 
than a lesion of either the median or nlnar nerve. 
The lateral palm has no sensory problem, which 
tends to mle out median nerve involvement. Ghanges 
in the radial pulse point to vasenlar eompression. 
Erb-Duchenne paralysis of the upper trunk would 
affeet proximal limb functions, such as arm rotation, 
abdnetion, ete. This lesion is on the left side, so the 
braehioeephalie artery could not be involved be- 
cause it arises from the right side of the aortie areh; 
moreover, it would not eompress the braehial plexus. 
Garpal tunnel syndrome would not explain the prob- 
lems of the forearm and medial hand, or the long 
flexor atrophy. An isolated medial eord lesion would 
not explain the atrophy of all long flexors and intrin- 
sie mnseles and does not explain the radial pulse 
eharaeteristies. The isehemie pain in the arm is due 
to vasenlar eompression. 

GAS 147; GA 370 

100 A. The ulnar nerve enters the forearm by 
passing between the two heads of the flexor earpi 
nlnaris and deseends between and innervates the 
flexor earpi nlnaris [for medial wrist deviation) and 
flexor digitornm profundus [medial half) muscles. 
Injuring the ulnar nerve resnlts in clawhand. It en- 
ters the hand snperfieial to the flexor retinaculum 
and lateral to the pisiform bone, where it is vnlner- 
able to damage. The ulnar nerve also enters Gnyon’s 
eanal, but damage to it here would not present with 
the aforementioned symptoms. The median nerve 
enters the earpal tunnel and the radial nerve passes 
deep to the braehioradialis. 

GAS 737; GA 398 

101 B. During a breeeh delivery as deseribed here, 
downward traetion is applied to the shonlders and 
upper limbs as the baby is foreibly extracted from the 
birth eanal. This exerts traetion on the upper eord of 
the braehial plexus, often eansing a traetion injnry 
from which the baby ean often reeover. If the roots of 
C5 and C6 are avnlsed from the spinal eord, the injnry 
is permanent. 

GAS 700-709; GA 361, 369-371 


102 E. Striking the eonerete bloeks with the medial 
side of her hand has injnred the ulnar nerve in Gnyon’s 
eanal. This is the triangnlar tunnel formed by the pisi- 
form bone medially, the flexor retinaculum dorsally, 
and the deep faseia of the wrist ventrally. This injnry 
would result in loss of sensation to the medial palm 
and the palmar snrfaee of the medial one and a half 
digits and motor loss of the hypothenar mnseles, the 
interossei, and the medial two inmbrieals. The median 
nerve is not involved, for the thenar mnseles and lat- 
eral palmar sensations are intaet. The dorsal ulnar 
nerve arises proximal to the wrist, thus it would not be 
lost. Garpal disloeation is nnlikely. If the lunate bone 
were disloeated, it would not cause eompression of the 
ulnar nerve at the wrist. There is no indieation of fifth 
metaearpal fraetnre, the so-ealled boxer’s fraetnre. 

GAS 744; GA 417 

103 E. The eommon flexor sheath eneloses the long 
flexor tendons of the fingers. This sheath is usually 
continuous with the flexor sheath of the little finger, 
which eontinnes within the palm, having no eonnee- 
tion with sheaths of the other digits, which do not 
extend into the palm. 

GAS 755; GA 410 

104 e. The infeetions agent was introdneed into the 
synovial sheath of the long tendons of the little [fifth) 
finger. Proximally, this sheath runs throngh the mid- 
palmar spaee, and inflammatory proeesses typieally 
rupture into this spaee unless aggressively treated 
with the appropriate antibioties. 

GAS 768; GA 410 

105 A. Axillary-subclavian vein thrombosis is be- 
eoming much more eommon in reeent years beeanse of 
the extensive use of eatheters in eaneer patients and 
other ehronie medieal eonditions. Effort-induced throm- 
bosis is seen with strenuous use of the dominant arm 
with hyperabdnetion and external rotation of the arm or 
backward and downward rotation of the shonlder as in 
playing erieket, volleyball, or baseball or ehopping 
wood. Beeanse the symptoms of snbelavian stenosis are 
fairly dramatie, most patients present promptly, usually 
within 24 hours. They eomplain of a dull aehe in the 
shonlder or axilla, the pain worsened by aetivity. Con- 
versely, rest and elevation often relieve the pain. Pa- 
tients with eatheter-assoeiated axillary-subclavian deep 
vein thrombosis report similar symptoms at the arm or 
shonlder on the side with the indwelling eatheter. 

GAS 722; GA 377 

106 e. The injury is at the seeond part of the axillary 
artery. The suprascapular artery is a braneh of the thy- 
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roeervieal trunk off the subclavian artery, proximal to 
the axillary artery. The subscapular artery is the major 
braneh of the third part of the axillary artery, giving of 
the thoroeodorsal and the circumflex scapular. In this 
ease blood would be flowing from the circumflex 
scapular artery in a retrograde direetion into the axil- 
lary artery, snpplying blood distal to the injnry. 

GAS 695; GA 368 

107 A. This proximal injnry to the median nerve 
would paralyze all of the long flexors of the digits, ex- 
eept for the DIP flexors of digits 4 and 5, thereby swing- 
ing the “balanee of power” to the mnseles that extend 
the digits, all of which are innervated by the radial 
nerve. The intrinsie hand mnseles ean aid in flexion of 
the MGP joints, and they are innervated by the ulnar 
nerve. However, they are of insnffieient size to eom- 
pensate for the extensor forees exerted on fingers. 

GAS 518, 611, 612; GA 395 

108 e. The winged seapnla resnlts from a lesion of 
the long thoraeie nerve, which snpplies the serratus 
anterior mnsele. This mnsele is responsible for rotat- 
ing the seapnla upward, which occurs during abduc- 
tion of the arm above the horizontal. The long tho- 
raeie nerve eomes off the C5 to C7 roots of the 
braehial plexus. The diaphragm is supplied by the 
phrenie nerve, which eomes off the spinal nerve roots 
C3 to C5. 

GAS 700-709; GA 361, 369-371 

109 A. The median nerve snpplies sensory inner- 
vation to the thumb, index, and middle finger as 
well as to the lateral half of the ring finger. The me- 
dian nerve also provides motor innervation to mus- 
eles of the thenar eminenee. Gompression of the 
median nerve in the earpal tunnel explains these 
defieits in eonjnnetion with normal fnnetioning of 
the flexor eompartment of the forearm. The ulnar 
nerve is not implieated in these symptoms. Gompres- 
sion of the braehial plexus could not be attribnted to 
pressnre from hypertrophy of the trieeps, it is loeated 
distal to the plexus. In addition, symptoms wouId 
include several upper limb defieits rather than the 
foeal symptoms deseribed in this instanee. Osteoar- 
thritis of the eervieal spine would also lead to in- 
ereasing complexity of symptoms. 

GAS 764, 788; GA 406 

110 B. The lunate bone is the most eommonly dis- 
loeated bone. Displaeement is always anteriorly. Dis- 
loeation of the lunate bone ean preeipitate the signs 
assoeiated typieally with earpal tunnel syndrome. 
GAS 752-754; GA 392, 394, 422 


111 D. A eervieal rib [found at C7] typieally causes 
thoraeie outlet syndrome, which is a eondition ehar- 
aeterized by weak muscle tone in the hand and loss 
of radial pulse when the upper limb is abducted 
above the shoulder. The meehanism of injnry with the 
gun being fired overhead snggests a lower trunk in- 
jury to the braehial plexus. The axillary artery sup- 
plies the shoulder muscles, and there is no loss of 
fnnetion to these mnseles. The upper trunk of the 
braehial plexus also supplies innervation to the shoul- 
der muscles, which are unaffected based on the pa- 
tient’s presenting abnormalities. The snbelavian ar- 
tery is loeated anterior to the braehial plexus until it 
separates the eords as it passes under the elaviele. 
The braehioeephalie artery and lower trunk of the 
braehial plexus is only partially eorreet; the braehio- 
eephalie artery is not direetly assoeiated with the 
braehial plexus due to its loeation at the midline of 
the body behind the sternnm. 

GAS 700-709; GA 61, 369-371 

112 A. A synarthrosis joint is a fibrons eonneetion 
that allows minimal to no movement. In this ease, 
virtnally no movement is allowed by the interosseous 
membrane joint between the radins and ulna. Sym- 
physis joints are permanent fibroeartilaginons fnsions 
between two bones; pubic symphysis is an example. 
Synehondrosis is a temporary joint made of eartilage 
that transitions to bone typieally after growth eom- 
pletes (i.e., epiphyseal plate). Troehoid joints are 
pivot joints, and the hnmeral-radial portion of the el- 
bow joint is an example. Ginglymns joints are hinge 
joints loeated at the interphalangeal jnnetions in the 
hand and foot [PIPs and DIPs). 

GAS 731, 734-735; GA 396 

113 B. The radial pulse is best loeated on the ante- 
rior forearm [antebraehinm) just proximal to the wrist 
joint. At this point the radial artery travels on the 
distal radius between the flexor earpi radialis and 
braehioradialis tendons. The palmaris longus tendon 
travels more medially to the radial artery and above 
the flexor retinaculum. The flexor pollieis longus ten- 
don is a deeper structure in the antebraehinm and is 
also loeated medially to the radial artery. 

GAS 785; GA 374, 390 

114 B. The radial artery enters the palm throngh 
the anatomie snuffbox. The artery then moves on to 
pieree throngh the two heads of the first dorsal inter- 
osseons mnsele and enter the deep aspeet of the 
palm. The flexor pollieis longus tendon runs on the 
palmar aspeet of the hand and the radial artery runs 
on the dorsal aspeet of the hand before entering the 
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deep aspeet of the palm, and therefore the radial ar- 
tery does not run below this tendon. The radial artery 
does not rnn between the first and seeond interosse- 
ous muscle and therefore eannot be used as a land- 
mark to identify the artery. Finally, the artery does not 
run between the first interosseons muscle and the ad- 
ductor pollieis longus. 

GAS 781; GA 422 

115 D. The median nerve provides innervation to 
the flexor eompartment of the forearm; cutaneous in- 
nervation of the seeond, third, and fourth digits and 
palmar and dorsum aspeets of the hand; and innerva- 
tion of four intrinsie hand mnseles: first and seeond 
inmbrieals, abdnetor pollieis brevis, opponens polli- 
eis, and flexor pollieis brevis. The thenar eompart- 
ment eontains the muscle abductor pollieis brevis, 
opponens pollieis, and flexor pollieis brevis, and these 
mnseles are innervated by the reenrrent braneh of the 
median nerve. The patient has weakening of the first 
two inmbrieals and not simply the thenar mnseles, so 
the median nerve is most likely to be eompressed. 
Another indieation that the median nerve is eom- 
pressed is the vigorons shaking of the wrist. Beeanse 
the median nerve traverses the earpal tnnnel, earpal 
tunnel eompression could lead to this aetion on part 
of the patient. The ulnar nerve provides innervation 
for part of the flexor digitornm profundus and flexor 
earpi nlnaris. These mnseles are not weakened in this 
patient. The radial nerve provides cutaneous supply 
to the dorsum of the hand and forearm as well as 
extensor mnseles of the forearm. The posterior inter- 
osseons nerve is a braneh of the radial nerve and 
provides innervation of the extensor mnseles in the 
forearm. 

GAS 724-731; GA 361 

116 B. Radial nerve at the distal third of the hu- 
merus. The patient ean extend his forearm, which sug- 
gests that the trieeps muscle is not weakened. Supina- 
tion appears to be weak along with hand grasp and 
wrist drop. This would indieate that part of the radial 
nerve has been lost below the innervation of the trieeps 
and above the branehes to the snpinator and extensors 
in the forearm. However, sensation on the forearm and 
hand is intaet, indieating that the snperfieial braneh of 
the radial nerve is intaet. The snperfieial braneh of the 
radial nerve divides from the deep radial nerve at 
the distal third of the humerus. The posterior eord of 
the braehial plexus is responsible for providing inner- 
vation of the axially and radial nerves. This patient 
does have some radial nerve innervation and no loss of 
axillary nerve fnnetion. The patient does not have 
weakened addnetion of the wrist, indieating that the 


ulnar nerve is not injnred. If both the radial and mus- 
culocutaneous nerves are injnred, snpination would 
not be possible as the snpinator mnsele and bieeps 
provide snpination of the forearm. 

GAS 750; GA 376 

117 B. The posterior interosseons nerve is an ex- 
tension of the deep braneh of the radial nerve. It is 
responsible for innervation of several mnseles in the 
extensor eompartment of the posterior aspeet of the 
forearm, inelnding extension of the metaearpopha- 
langeal joints. The posterior interosseons nerve 
eonrses laterally around the radius and passes be- 
tween the two heads of the snpinator muscle and is 
thus likely to be eompressed by a hematoma be- 
tween the fraetnred radius and the snpinator muscle. 
Though the radial nerve gives rise to the posterior 
interosseons nerve, this answer ehoiee is too vague 
and would not indieate the preeise injnred braneh of 
the radial nerve. Both the deep braneh of the ulnar 
nerve and the median nerve traverse the medial and 
anteromedial aspeet of the arm, respeetively. These 
nerves primarily snpply the flexor eompartment of 
the arm. The anterior interosseons nerve is a braneh 
of the median nerve and snpplies the flexor digito- 
rum profundus, flexor pollieis longus, and the prona- 
tor quadratus. 

GAS 750; GA 403 

118 A. The superior trunk of the braehial plexus 
includes C5 and C6, which give rise to the supra- 
scapular nerve, which innervates the supraspinatus 
muscle. The supraspinatus muscle is the primary 
muscle involved in abdnetion of the arm from 0° to 
15°. The deltoid muscle, supplied primarily by C5, 
abducts the arm from 15 degrees to 90 degrees. The 
middle trunk is just C7 and has nothing to do with the 
muscle involved in initial abdnetion of the arm. The 
inferior trunk is C8-T1 and does not supply the supra- 
spinatus muscle; therefore, it is not the right answer. 
The eords are distal to the branehing of the snpraspi- 
natus muscle; therefore, neither lateral eord nor me- 
dial eord is the eorreet answer. 

GAS 700-709; GA 361, 369-371 

119 e. The radial nerve aets to extend the forearm at 
the elbow. This nerve is derived from all the roots of 
the braehial plexus C5 to Tl. None of the other an- 
swers inelnde all the roots and are therefore ineorreet. 
GAS 700-709; GA 361, 369-371 

120 A. The suprascapular artery arises as a major 
braneh of the thyroeervieal trunk from the snbela- 
vian artery. It has rieh anastomoses with the circum- 
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flex scapular artery and could provide essential 
blood snpply to the seapnla. The dorsal seapnlar 
artery would be lost with the graft. None of the other 
vessels listed is in position to provide adequate sup- 
ply to the scapula. 

GAS 696, 697; GA 366, 368 

121 e. The seaphoid and Innate earpal bones are in 
elosest articulation with the radins, which is fraetnred 
in a Golles’ fraetnre; therefore, they would most likely 
be dismpted or fractured. The other earpal bones 
listed do not have direet eontaet with the radins and 
have a more distal loeation; therefore, they would not 
be as likely to be injnred with a Golles’ fraetnre. 

GAS 734; GA 392 

122 e. This type of disloeation is eommon in ehil- 
dren and resnlts when the radius is disloeated and 
slips out from the anular ligament, which holds it in 
plaee, artienlating with the ulna and the capitulum of 
the humerus. In adnlts the anular ligament has a good 
“grip” at the radial neek, but in young ehildren the 
radial head is not fully developed, leading to an indis- 
tinet neek. Gompression of the median nerve is not 
likely due to its medial position in the enbital fossa. 
The radius does not artienlate with the troehlea of the 
humerus; the ulna artienlates at this position. The 
ulna is not likely to be disloeated beeanse it is more 
stable than the radins, which has only the annlar liga- 
ment for its snpport. The radial nerve does not pass 
behind the medial epieondyle; rather, the ulnar nerve 
does this, so this is not the eorreet answer. 

GAS 735; GA 391 

123 e. Injury to the radial nerve ean be eansed by 
a blow to the midhnmeral region sinee the nerve 
winds aronnd the shaft of the humerus. The symp- 
toms deseribed include the loss of wrist and finger 
extension and a loss of sensation in an area of skin 
snpplied by the radial nerve. 

GAS 751; GA 380 

124 A. The ulnar nerve innervates the dorsal and 
palmar interossei, which aet to abdnet and addnet 
the fingers and assist the inmbrieals in their aetions 
of flexing the metaearpophalangeal joints and ex- 
tending the interphalangeal joints. The reenrrent 
braneh of the median nerve innervates the thenar 
mnsele group that functions in the movement of the 
thumb. The radial and musculocutaneous nerves do 
not innervate any mnseles in the hand. The anterior 
interosseons innervates the flexor pollieis longns and 
the pronator quadratus. 

GAS 770-771; GA 417 


125 e. The trieeps braehii muscle is innervated by 
the radial nerve [primarily C7), which eomes off C5 
to T1 spinal nerves. Beeanse the patient’s only motor 
defieit involves the trieeps braehii mnseles, one ean 
rule out C5 and C6, which snpply fibers to the axil- 
lary, musculocutaneous, and upper subscapular 
nerves. Damage to either of these roots would result 
in additional motor defieits of the shonlder and flexor 
eompartment of the arm. One ean also rule out C8-T1 
because these roots form the medial peetoral nerve 
and the medial braehial and antebraehial cutaneous 
nerves. Damage to these roots would resnlt in loss of 
peetoral mnsele fnnetion and cutaneous sensation 
over the medial snrfaee of the upper limb. 

GAS 700-709; GA 361, 369-371 

126 D. Mallet finger, also known as baseball finger, 
is a deformity in which the finger will be permanently 
flexed at the distal interphalangeal joint, due to avul- 
sion of the insertion of the extensor tendon at the 
distal phalanx. 

GAS 760; GA 392, 394, 422 

127 B. Injury to the superior trunk of the braehial 
plexus ean damage nerve fibers going to the supra- 
seapnlar, axillary, and musculocutaneous nerves. Dam- 
age to the suprascapular and axillary nerves eanses 
impaired abdnetion and lateral rotation of the arm. 
Damage to the musculocutaneous nerve eanses im- 
paired flexion of the forearm. A winged seapnla would 
be eansed by damage to the long thoraeie nerve. The 
long thoraeie nerve is formed from spinal eord levels 
C5, C6, and C7, so the serratns anterior muscle would 
be weakened from the damage to C5 and C6, but the 
muscle would not be eompletely paralyzed. The intrin- 
sie mnseles of the hand are innervated by the ulnar 
nerve, which would most likely remain intaet. Paraes- 
thesia in the medial aspeet of the arm would be caused 
by damage to the medial braehial cutaneous nerve [C8- 
Tl; inferior trunk). Loss of sensation on the dorsnm of 
the hand would be caused by damage to either the ul- 
nar or radial nerves [C6 to Tl). 

GAS 700-709; GA 361, 369-371 

128 D. The snpinator muscle attaehes to the radius 
proximally and when fraetnred would cause a lateral 
deviation. The pronator teres originates on the medial 
epieondyle and eoronoid proeess of the ulna and in- 
serts on the middle of the lateral side of the radins, 
pnlling the radins medially below the fraetnre. Prona- 
tor quadratus originates on the anterior snrfaee of the 
distal ulna and inserts on the anterior snrfaee of the 
distal radins, pnlling the radins medially. Braehiora- 
dialis originates on the lateral snpraeondylar ridge of 
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the humerus and inserts at the base of the radial sty- 
loid proeess, far below the fraetnre. Braehialis origi- 
nates in the lower anterior snrfaee of the humerus 
and inserts in the eoronoid proeess and ulnar tnberos- 
ity, henee not eansing an aetion on the radins. 

GAS 715; GA 379 

129 A. Lymph from the lateral side of the hand 
drains direetly into hnmeral [epitroehlear) nodes then 
to the eentral (axillary) nodes. Peetoral nodes reeeive 
lymph mainly from the anterior thoraeie wall, inelnd- 
ing most of the breast. Subscapular nodes reeeive 
lymph from the posterior aspeet of the thoraeie wall 
and seapnlar region. Parasternal nodes reeeive lymph 
from the lower medial quadrant of the breast. 

GAS 710; GA 381 

130 e. Gompartment syndrome is eharaeterized by 
inereased pressnre within a eonfined spaee by a fas- 
eial eompartment, which impairs blood supply, result- 
ing in paleness. Venous thrombosis would not cause 
pain but could cause death from a pulmonary embo- 
lism. Thoraeie ontlet syndrome affeets nerves in the 
braehial plexus and the snbelavian artery and blood 
vessels between the neek and the axilla, far above the 
east. Raynand’s disease affeets blood flow to the 
limbs when they are exposed to temperatnre ehanges 
or stress. The fraetnre at the radial groove probably 
resnlted in a radial nerve injnry but would not be re- 
sponsible for these symptoms. 

GAS 744; GA 381 

131 E. The deep braneh of the ulnar nerve arises 
at the level of the pisiform bone and passes between 
the pisiform and the hook of the hamate, henee the 
ulnar is the nerve most likely to be injnred in this 
patient. The median nerve enters the forearm be- 
tween the hnmeral and ulnar heads of the pronator 
teres mnsele then beeomes snperfieial near the 
wrist. The reenrrent median enters the palm throngh 
the earpal tnnnel. The radial nerve divides into su- 
perfieial and deep branehes when it enters the cubi- 
tal fossa. 

GAS 771; GA417 

132 A. The supraspinatus initiates abdnetion of the 
arm dnring the first 1S° oí abdnetion; palpation of the 
tendon during this phase would result in pain from a 
tendinopathy of the supraspinatus. 

GAS 678; GA 361, 364 

133 A. The hallmark fracture caused by a fall on an 
ontstretehed hand is a scaphoid-lunate fraetnre; the 
seaphoid and lunate are the two wrist bones most 


proximal to the styloid proeess of the radius. All the 
other wrist bones are less likely to be affeeted by this 
injnry. 

GAS 786; GA 392 

134 e. Bennett’s fraetnre is a earpometaearpal frae- 
ture at the base of the thumb. Smith’s fracture is also 
ealled a reverse Golles’ fracture and is eansed when 
the distal fragment of the radius angles forward. 
Golles’ fraetnre is also ealled “silver fork deformity” 
beeanse the distal fragment is displaeed posteriorly. 
Boxer’s fraetnres of the neeks of metaearpal bones are 
fraetnres to the fingers. A seaphoid fraetnre would be 
indieated by pain in the anatomieal snuffbox. 

GAS 756; GA 392 

135 A. Interestingly, “gamekeeper’s thumb” was 
a term eoined beeanse this injury was most eom- 
monly assoeiated with Seottish gamekeepers who, it 
is said, killed small animals such as rabbits by 
breaking their neeks between the ground and the 
gamekeeper’s thumb and index finger. The resnlting 
valgus foree on the abdneted MGP joint caused in- 
jury to the ulnar eollateral ligament. These days this 
injnry is more eommonly seen in skiers who land 
awkwardly with their hand braeed on a ski pole, 
eansing the valgns foree on the thumb as is seen in 
this patient. Whereas the term “skier thumb” is 
sometimes used, “gamekeeper’s thumb” is still in 
eommon usage. Bennett fraetnre is a fraetnre at the 
base of the metaearpal of the thumb. Seaphoid frae- 
ture occurs after a fall on an ontstretehed hand, in- 
volving the seaphoid and lunate bone. Golles’ frae- 
ture is also ealled silver fork deformity because the 
distal fragment of the radius is displaeed posteriorly. 
Boxer’s fracture is a fraetme of the neeks of the see- 
ond and third (and sometimes the fifth) metaear- 
pals. Smith’s fraetnre is also ealled a reverse Golles’ 
fraetnre and is eansed when the distal radins is 
fraetnred and the distal radial fragment is angled 
forward. 

GAS 755; GA 395 

136 B. The bieeps braehii reflex involves C5 and C6 
spinal nerves. C5 provides the motor eomponent; C6 
the afferent side of the reflex are. 

GAS 700-709; GA 361, 369-371 

137 B. The braehioradialis reflex is performed by 
tapping the tendon of the braehioradialis mnsele. The 
reflex involves spinal nerves C5, C6, and C7. The ma- 
jor eontribntion is from C6. 

GAS 700-709; GA 361, 369-371 
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138 D. Volkmann’s eontraetnre is a flexion defor- 
mity of the fingers and sometimes the wrist from an 
isehemie neerosis of the forearm flexor mnseles. 
Bennett’s fraetnre is a fraetnre at the base of the meta- 
earpal of the thnmb. Seaphoid fraetnre oeenrs after a 
fall on an ontstretehed hand and involves the seaph- 
oid and Innate bones. Golles’ fraetnre is also ealled 
silver fork deformity beeanse the distal fragment of 
the radins is displaeed posteriorly. Boxer’s fraetnre is 
a fraetnre of the neeks of the seeond and third (and 
sometimes the fifth) metaearpals. Smith’s fraetnre is 
also ealled a reverse Golles’ fraetnre and is eansed 
when the distal radins is fraetnred, with the radial 
fragment angled forward. 

GAS 762; GA 398 

139 D. The nlnar nerve enters the forearm by pass- 
ing between the two heads of the flexor earpi nlnaris 
and deseends between and innervates the flexor earpi 
nlnaris and flexor digitornm profnndns (medial half) 
mnseles. It enters the hand snperfieial to the flexor 
retinaenlnm and lateral to the pisiform bone, where it 
is vnlnerable to damage and provides the deep ulnar 
braneh. The deep braneh of the radial nerve arises 
proximally in the forearm. 

GAS 771; GA 417 

140 B. “Benedietion attitude” of the hand with the 
index and long fingers straight and the ring and little 
fingers flexed is caused by an injury to the median 
nerve. The long flexors of the digits are snpplied by 


the median nerve; the nnopposed radial nerve and 
deep ulnar nerve supply the extensors of the digits 
1-3, causing them to be in the extended position. 
Digits 4 and 5 are slightly flexed, beeanse the flexors 
of the PIP joints are snpplied by the ulnar nerve. 

GAS 724; GA 371, 376 

141 A. The Allen test involves eompression of the 
radial and ulnar arteries at the wrist with the fingers 
flexed tightly. Pressnre is then released on either vessel 
sneeessively to determine the degree of supply to the 
hand by either vessel and the pateney of the anastomo- 
ses between them. The usefulness of the radial artery 
for bypass ean thereby be assessed. The other tests have 
nothing to do with the pateney of the radial artery. 

GAS 770; GA 400 

142 E. The ulnar nerve enters the hand snperfieial to 
the flexor retinaculum and lateral to the pisiform bone 
and innervates all the interossei via the deep braneh. 
These muscles are responsible for addnetion and ab- 
duction of the fingers. Flexion of the fingers is spared 
because the flexor digitorum superficialis and most of 
the flexor digitornm profundus are innervated by the 
median nerve, which is nnaffeeted by this injury. Had 
the median nerve been eompressed in the earpal tun- 
nel, one would have difficulty with motion of the 
thumb as a result of a laek of innervation of the thenar 
mnseles. An injury of the radial nerve in the arm will 
result in extension defieit in the forearm and hand. 
GAS 744; GA 417 
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MM A 2-month-old male infant had a small pit at the 
anterior border of the sternodeidomastoid mnsde, 
with mucus dripping intermittently from the opening. 
The pit extended to the tonsillar fossa as a branehial 
fistnla. Which of the following embryologie structure(s] 
is (are) involved in this anomaly? 

□ A. Seeond pharyngeal areh 

□ B. Seeond pharyngeal pouch and groove 

□ e. Third pharyngeal pouch 

□ D. Thyroglossal duct 

□ E. Seeond pharyngeal pouch and eervieal sinus 

MM A 2-day-old infant was born with a eleft palate. 
The major portion of the palate develops from which of 
the following embryonie stmetnres? 

□ A. Lateral palatine proeess 

□ B. Median palatine proeess 

□ e. Intermaxillary segment 

□ D. Median nasal prominenees 

□ E. Frontonasal eminenee 



A 3-day-old infant has a small area of the right iris 
missing, and a diagnosis of eoloboma of the iris is 
made. Which of the following is the most likely em- 
bryologie cause of the eoloboma? 


□ A. Failme of the retinal/ehoroid fissnre to elose 

□ B. Abnormal nenral erest formation 


□ e. Abnormal interaetions between the optie vesi- 

ele and eetoderm 

□ D. Posterior ehamber eavitation 

□ E. Weak adhesion between the inner and outer 

layers of the optie vesiele 


Early closure of the fontanelles of the infant skull 
ean resnlt in eompression of the brain, restrieting brain 
growth. Which of the following fontanelles is loeated at 
the jnnetion of sagittal and eoronal sutures and at what 
age does this fontanelle typieally elose? 

□ A. Posterior fontanelle, which eloses at about 

2 years 

□ B. Mastoid fontanelle, which eloses at about 

16 months 

□ e. Lambdoid fontanelle, which eloses at 

8 months to 1 year 

□ D. Sphenoidal fontanelle, which eloses at 3 years 

□ E. Anterior fontanelle, which eloses at 18 months 



_ A 3-year-old boy is admitted to the hospital be- 

cause of a soft, anterior, midline eervieal mass. When 
the patient is asked to protmde his tongue, the mass in 
the neek is observed to move upward. Which of the 
following is the most likely diagnosis? 


□ A. A thyroglossal duct eyst 

□ B. Defeet in sixth pharyngeal areh 






212 


HEADANDNEGK 


□ C. A branehial eyst 

□ D. Gystie fistnla of the third pharyngeal areh 

□ E. Defeet in first pharyngeal areh 



A 2-day-old infant maie has a notieeable gap in 
his npper lip. The diagnosis is a eleft lip. Failnre of fu- 
sion of which of the following structures is the most 
likely cause of this anomaly? 

□ A. Lateral nasal and maxillary prominenees/ 
proeesses 


□ B. Medial nasal prominenees/proeesses 

□ e. Lateral nasal and medial nasal prominenees/ 

proeesses 


□ D. Lateral prominenees/proeesses 

□ E. Maxillary prominenees/proeesses and the in- 

termaxillary segment 


WM A 3-day-old male has a notieeably small mandi- 
ble. A CT sean and physieal examinations reveal hypo- 
plasia of the mandible, eleft palate, and defeets of the 
eye and ear. Abnormal development of which of the 
following pharyngeal arehes will most likely prodnee 
such symptoms? 

□ A. First areh 

□ B. Seeond areh 

□ e. Third areh 

□ D. Fourth areh 

□ E. Sixth areh 


M'M A 5-day-old infant male has an abnormally large 
head. A CT sean examination reveals enlarged lateral 
and third ventrieles but a normal-size fonrth ventriele. 
Stenosis of the eerebral aqueduct (of Sylvius) is sus- 
peeted. Which of the following eonditions will be ehar- 
aeteristie of these symptoms? 

□ A. Nonobstrnetive hydroeephalns 

□ B. Aneneephaly 

□ e. Obstmetive hydroeephalns 

□ D. Meroaneneephaly 

□ E. Holoproseneephaly 

A 3-month-old male infant has a lump in his neek. 
A biopsy of the lump shows it to be thymie tissue. Based 
on embryonie origin, which of the following additional 
stmetnres is most likely to have an eetopie loeation? 

□ A. Jugulodigastric lymph node 

□ B. Lingnal tonsil 

□ e. Parathyroid gland 

□ D. Submandibular gland 

□ E. Thyroid gland 


ií*l A 3-month-old male is under observation in the 
pediatrie elinie. The patient has no thymns, eongenital 
parathyroidism, and thyroid hypoplasia. Abnormal de- 
velopment of which of the following pharyngeal ponehes 
or arehes will most likely prodnee these defeets? 

□ A. First and seeond 

□ B. Seeond and third 

□ e. Third and fonrth 

□ D. Fonrth 

□ E. Fonrth and sixth 

Q| eieft lip, with or without eleft palate, occurs 
about onee in 1000 births. Which of the following is 
eonsidered to be the most important eansative faetor in 
the prodnetion of this anomaly? 

□ A. Riboflavin defieieney 

□ B. infeetions disease 

□ e. Mutant genes 

□ D. eortisone administration during pregnaney 

□ E. Irradiation 
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A 5-week-old male infant is born without a thy- 
mus or inferior parathyroid glands. Which of the fol- 
lowing pharyngeal arehes is most likely involved? 

□ A. First 


□ B. Seeond 

□ e. Third 


□ D. Fourth 

□ E. Fifth 
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A 5-day-old infant was born with a laryngeal de- 
feet. The greater cornu and the inferior part of the hy- 
oid bone were absent at birth. Failnre of development 
of which of the following embryonie stmetnres most 
likely led to these defeets? 


□ A. Maxillary prominenee 

□ B. Mandibnlar prominenee 

□ e. Seeond pharyngeal areh 

□ D. Third pharyngeal areh 

□ E. Fonrth pharyngeal areh 


iLl A 22-year-old woman visits the ontpatient elinie 
with a painless swelling on the right side of her neek. 
A CT sean examination reveals a well-defined eystie 
mass at the angle of the mandible, just anterior to the 
sternoeleidomastoid mnsele. What is the most likely 
diagnosis? 

□ A. Dermoid eyst 

□ B. Inflamed lymph node 

□ e. Aeeessory thyroid tissue 
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□ D. Thyroglossal duct eyst 

□ E. Lateral eervieal eyst 

m A 5-day-old infant is diagnosed with a noneom- 
municating hydroeephalns (Fig. 7-1). Which of the fol- 
lowing is most likely to lead to such a eondition? 

□ A. Obstrnetion in the eirenlation of the eerebro- 

spinal fluid 

□ B. Excess production of eerebrospinal fluid 

□ e. Inereased size of the head 

□ D. Distnrbanees in the resorption of eerebrospi- 

nal fluid 

□ E. Failure of the neural tube to elose 



Fig. 7-1 

ID A 5-day-old infant was born with a normal Apgar 
seore. One month later the external aeonstie meatus 
was atretie. Which of the following eonditions was the 
most likely cause of this defeet? 

□ A. Otie pit did not form. 

□ B. Development of the first pharyngeal pouch 

was affeeted. 

□ e. Meatal plug did not eanalize. 

□ D. Auricular hilloeks did not develop. 

□ E. The tnbotympanie reeess degenerated. 

fF3 A 50-year-old woman eomplained of pain over 
her ehin and lower lip. A few days later small vesieles 
appeared over the same area and soon began ernpting. 
She was diagnosed with a dermatomal herpes zoster 


inflammation (shingles). Which of the following nerves 
was most likely responsible for the transmission of the 
virns in this ease? 

□ A. Auriculotemporal 

□ B. Buccal 

□ e. Lesser petrosal 

□ D. Mental 

□ E. Infraorbital 

m A 68-year-oId woman is snffering from excruciat- 
ing, sndden bouts of pain over the area of her midfaee. 
Laboratory stndies indieate that she has tie douloureux 
(trigeminal nenralgia). Which ganglion is the loeation of 
the nenral eell bodies of the nerve mediating the pain? 

□ A. Genienlate 

□ B. Trigeminal (semilnnar or Gasserian) 

□ e. Inferior glossopharyngeal 

□ D. Otie 

□ E. Pterygopalatine 

ID A 17-year-old woman is admitted to the hospital 
with signs of eavernons sinus thrombosis, as revealed 
by radiographie and physieal examinations. Thrombo- 
phlebitis in the “danger area” of the faee ean spread 
to the eavernons sinus and involve the ophthalmie 
braneh of the trigeminal nerve. Which of the follow- 
ing symptoms will most likely be present during 
physieal examination? 

□ A. Pain in the hard palate 

□ B. Anesthesia of the upper lip 

□ e. Pain from the eyeball 

□ D. Pain over the lower eyelid 

□ E. Tingling sensation over the bneeal region of 

the faee 


[!} A 34-year-old man is admitted to the hospital with 
severe headaehes, dizziness, and vomiting. Imaging 
stndies reveal a tumor at the hypoglossal eanal. Which 
of the folIowing mnseles will most likely be affeeted? 


□ A. Geniohyoid 

□ B. Mylohyoid 

□ e. Palatoglossns 

□ D. Genioglossns 

□ E. Thyrohyoid 
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A 45-year-old female is admitted to the hospital 
with severe headaehes, dizziness, and vomiting. Radio- 
graphie examination reveals an intraeranial tumor. 
Upon physieal examination the patient has dryness of 
the nasal and paranasal sinnses, loss of laerimation. 
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and loss of taste from the anterior two thirds of the 
tongne. Which of the following strnetnres is most likely 
involved with the tnmor? 

□ A. Anrienlotemporal nerve 

□ B. Lesser petrosal nerve 

□ e. Faeial nerve 

□ D. Inferior salivatory nnelens 

□ E. Pterygopalatine ganglion 

A 17-year-old female was admitted to the hospital 
with a high fever. Following intravenons administration 
of antibioties, a rontine CT sean revealed a “thoraeie 
ontlet” syndrome. Which symptom would most likely 
result from this syndrome? 

□ A. Problems with respiration beeanse of pressnre 

on the phrenie nerve 

□ B. Redneed blood flow to the thoraeie wall 

□ e. Redneed venous return from the head and neek 

□ D. Nnmbness in the upper limb 

□ E. Distention of the internal jugular vein 
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A 31-year-old female is admitted to the hospital 
after an antomobile eollision. A CT sean examination 
reveals a large hematoma inferior to the right jugular 
foramen. Physieal examination reveals right pnpillary 
eonstrietion (miosis) and anhydrosis (loss of sweating] 
of the faee. Which of the following ganglia is most 
likely affeeted by the hematoma? 

□ A. Submandibular 


□ B. Trigeminal (semilnnar or Gasserian) 

□ e. Snperior eervieal 

□ D. Genienlate 

□ E. eiliary 
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A 35-year-old male patient is admitted to the hos- 
pital with severe headaehes. A CT sean evalnation re- 
veals a tumor in the infratemporal fossa. Physieal ex- 
amination reveals loss of general sensation from the 
anterior two thirds of his tongue, but taste and saliva- 
tion are intaet. Which of the following nerves is most 
likely affeeted by the tumor? 


□ A. Lingual proximal to its junction with the 

ehorda tympani 

□ B. ehorda tympani 

□ e. Inferior alveolar 


□ D. Lesser petrosal 

□ E. Glossopharyngeal 


A 70-year-old man is admitted to the hospital with 
ehronie headaehe and enlarged lymph nodes. A CT sean 


shows a tumor at the jugular foramen. Which of the fol- 
lowing would be the most likely nemologie defieit? 

□ A. Loss of tongne movements 

□ B. Loss of faeial expression 

□ e. Loss of sensation from the faee and the sealp 

□ D. Loss of hearing 

□ E. Loss of gag reflex 

m A 40-year-old unconscious man is admitted to the 
emergeney department after being hit in the head with 
a baseball. A CT sean examination reveals a fraetnred 
pterion and an epidnral hematoma. Branehes of which 
of the following arteries are most likely to be injnred? 

□ A. External earotid 

□ B. Snperfieial temporal 

□ e. Maxillary 

□ D. Deep temporal 

□ E. Middle meningeal 

An unconscious 48-year-old woman is admitted 
to the hospital. CT sean reveals a tumor in her brain. 
When she regains eonseionsness, her right eye is di- 
reeted laterally and downward, with eomplete ptosis 
of her upper eyelid, and her pupil is dilated. Which of 
the following structures was most likely affeeted by 
the tumor to result in these symptoms? 

□ A. Oenlomotor nerve 

□ B. Optie nerve 

□ e. Faeial nerve 

□ D. eiliary ganglion 

□ E. Snperior eervieal ganglion 
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_ A 55-year-old man is admitted to the hospital af- 

ter an injnry snstained at work in a faetory. He presents 
with severe sealp laeerations, which were sutured. Af- 
ter three days the wound is inflamed, swollen, and 
painfnl. Between which tissue layers is the infeetion 
most likely loeated? 


□ A. The periostenm and bone 

□ B. The aponenrosis and the periostenm 

□ e. The dense eonneetive tissne and the 

aponenrosis 

□ D. The dense eonneetive tissne and the skin 

□ E. The dermis and the epidermis 


m A 36-year-old woman is admitted to the hospital 
with severe head injnries after a ear erash. Dnring neu- 
rologie examination her uvula is deviated to the right. 
Which nerve is most likely affeeted to resnlt in this 
deviation? 
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□ A. Left vagus 

□ B. Right vagus 

□ C. Right hypoglossal 

□ D. Left glossopharyngeal 

□ E. Right glossopharyngeal 


[ij A 22-year-old male is admitted to the emergeney 
department and intnbated. An endotraeheal tube is 
passed through an opening between the voeal folds. 
What is the name of this opening? 

□ A. Piriform reeess 


□ B. Vestibnle 

□ e. Ventriele 


□ D. Valleenla 

□ E. Rima glottidis 


Hil A 55-year-old male has a eomplaint of left-sided 
maxillary tooth pain. A dental examination reveals no 
abnormalities of his teeth. Dnring physieal examination 
tapping on his right maxilla elieits sharp pain on the 
right side of his faee. The patient reports that he has no 
allergies. Which of the following eonditions will be the 
most likely diagnosis? 

□ A. Sphenoid sinnsitis 

□ B. Anterior ethmoidal sinnsitis 

□ e. Posterior ethmoidal sinnsitis 

□ D. Maxillary sinnsitis 

□ E. Frontal sinnsitis 
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A 70-year-old man is admitted to the hospital 
with severe headaehes. Dnring physieal examination he 
has diffienlty eonghing and swallowing. A CT sean 
shows a tumor affeeting a eranial nerve. Which nerve 
is most likely affeeted? 

□ A. Mandibnlar 


□ B. Maxillary 

□ e. Glossopharyngeal 

□ D. Vagus 

□ E. Hypoglossal 
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A 7-year-old boy with a high fever is brought to 
the pediatrieian. Dnring physieal examination the pa- 
tient eomplains of pain in his ear. His throat appears 
red and inflamed, eonfirming the diagnosis of pharyn- 
gitis. Which of the following structures provided a 
pathway for the infeetion to spread to the tympanie 
eavity (middle ear)? 

□ A. ehoanae 

□ B. Internal aeonstie meatns 


□ e. External aeonstie meatns 

□ D. Pharyngotympanie tube 

□ E. Pharyngeal reeess 
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A 33-year-old woman is unconscious when she is 
admitted to the hospital after she fell, hitting her head. 
The physieian in the emergeney department performs a 
pnpillary light reflex test. The integrity of which of the 
following nerves is being eheeked? 

□ A. Optie and faeial 


□ B. Optie and oenlomotor 

□ e. Maxillary and faeial 

□ D. Ophthalmie and oenlomotor 

□ E. Ophthalmie and faeial 
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_ A 48-year-old male patient eomplains of diplopia 

(donble vision). On nenrologie examination he is un- 
able to addnet his left eye and laeks a eorneal reflex on 
the left side. Where is the most likely loeation of the 
lesion resnlting in the symptoms? 


□ A. Inferior orbital fissnre 

□ B. Optie eanal 

□ e. Snperior orbital fissnre 

□ D. Foramen rotundum 

□ E. Foramen ovale 


►ril A 34-year-old male eomplains of hyperaensis 
(sensitivity to loud sounds). Injnry to which of the fol- 
lowing eranial nerves is responsible? 

□ A. Hypoglossal 

□ B. Faeial 

□ e. Aeeessory 

□ D. Vagus 

□ E. Glossopharyngeal 

je^J A 34-year-old swimmer presents to your offiee 
with an external ear eanal infeetion (otitis externa). 
The patient eonghs dnring inspeetion of the external 
anditory meatns with a speculum. The cough results 
from the irritation of which nerve that innervates an 
area of the external anditory meatns? 

□ A. Vestibnloeoehlear 

□ B. Vagus 

□ e. Trigeminal 

□ D. Faeial 

□ E. Aeeessory 
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A 29-year-old woman underwent a thyroidee- 
tomy. Postoperatively, the patient presented with 
hoarseness. Which of the following nerves was most 
likely injured during the operation? 

□ A. Internal laryngeal 

□ B. External laryngeal 

□ e. Reenrrent laryngeal 

□ D. Snperior laryngeal 

□ E. Glossopharyngeal 

ED A 48-year-old man presents with a eonstrieted 
right pupil that does not reaet to light. His left pupil 
and vision in both eyes are normal. These findings are 
most likely due to a lesion involving which of the fol- 
lowing right-sided stmetnres? 

□ A. Oenlomotor nerve 

□ B. Snperior eervieal ganglion 

□ e. Nervus intermedius 

□ D. Edinger-Westphal nucleus 

□ E. Trigeminal (semilnnar, GasserianJ ganglion 

PT*1 A 55-year-old woman is diagnosed with a tumor 
at the base of the skull, resulting in a deerease in tear 
prodnetion. Which of the following nerves is most 
likely injnred? 

□ A. Ghorda tympani 

□ B. Deep petrosal 

□ e. Greater petrosal 

□ D. Lesser petrosal 

□ E. Nasoeiliary 

ni A 24-year-old man is admitted to the hospital af- 
ter a street fight. Radiographie examination reveals an 
inferior (blow-out] fracture of the orbit. Orbital stme- 
tures would most likely be found inferiorly in which of 
the following spaees? 

□ A. Ethmoidal sinus 

□ B. Frontal sinus 

□ e. Maxillary sinus 

□ D. Nasal eavity 

□ E. Sphenoidal sinus 

m A 35-year-old woman is hospitalized due to eav- 
ernous sinus thrombosis resulting from an infeetion on 
the faee. Which of the following is the most direet route 
for spread of infeetion from the faee to the eavernons 
sinus? 

□ A. Pterygoid venous plexus 

□ B. Superior ophthalmie vein 
216 O e. Frontal venous plexus 


□ D. Basilar venous plexus 

□ E. Parietal emissary vein 

m A 7-year-old boy was snffering from a severe 
infeetion of the middle ear (otitis media), which 
spread to the mastoid air eells (mastoiditis). Snrgery 
was required but resulted in the following: right eor- 
ner of the mouth drooping, unable to elose his right 
eye, food eolleetion in his right oral vestibnle. Which 
nerve was injnred? 

□ A. Glossopharyngeal 

□ B. Vagus 

□ e. Faeial 

□ D. Maxillary division of the trigeminal nerve 

□ E. Mandibnlar division of the trigeminal nerve 

The arterial eirele (of Willis) eontribntes greatly 
to eerebral arterial eirenlation when one primary ar- 
tery beeomes oeelnded by atheroselerotie disease. 
Which of the following vessels does not eontribnte to 
the eirele? 

□ A. Anterior eommnnieating artery 

□ B. Posterior eommnnieating artery 

□ e. Middle eerebral artery 

□ D. Internal earotid artery 

□ E. Posterior eerebral artery 

ED A 45-year-old woman is admitted to the hospital 
for severe ear pain. Physieal examination reveals 
ehronie infeetion of the mastoid air eells (mastoiditis). 
The infeetion ean erode the thin layer of the bone be- 
tween the mastoid air eells and the posterior eranial 
fossa and spread most eommonly into which of the foT 
lowing venous structures? 

□ A. Superior sagittal sinus 

□ B. Inferior sagittal sinus 

□ e. Straight sinus 

□ D. Cavernous sinus 

□ E. Sigmoid sinus 

ES A 63-year-old man with hearing loss in his left ear 
eomplains of a loss of taste and drooling from the left 
side of his mouth. A CT sean shows a tumor eompress- 
ing the nerve entering the skull through which of the 
following openings? 

□ A. Foramen ovale 

□ B. Foramen rotundum 

□ e. Internal aeonstie meatus 

□ D. Jugular foramen 

□ E. Snperior orbital fissnre 
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liYM A 70-year-old man has a biopsy of a growth on 
his lower lip. The biopsy reveals a squamous eell ear- 
einoma. Which lymph nodes will most likely be first 
involved in the spread of the eaneer eells? 

□ A. Oeeipital 

□ B. Parotid 

□ e. Retropharyngeal 

□ D. Jugulodigastric 

□ E. Submental 

Iiì'M A 54-year-old man is admitted to the hospital due 
to severe headaehes. A CT examination reveals an in- 
ternal earotid artery anenrysm inside the eavernons 
sinus. Which of the following nerves would be typi- 
eally affeeted hrst? 

□ A. Abducens nerve 

□ B. Oenlomotor nerve 

□ e. Ophthalmie nerve 

□ D. Maxillary nerve 

□ E. Troehlear nerve 

A 24-year-old male had a third molar (wisdom 
tooth) extracted from his lower jaw. This resnlted in the 
loss of general sense and taste sensation from the ante- 
rior two thirds of the tongue. This loss was most likely 
due to injury of which of the following nerves? 

□ A. Auriculotemporal 

□ B. ehorda tympani 

□ e. Lingnal 

□ D. Mental 

□ E. Inferior alveolar 



Fig. 7-2 
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Where is the loeation of the postganglionie para- 
sympathetie neural eell bodies that direetly innervate 
the parotid gland? 


□ A. Trigeminal (semilnnar, Gasserian) ganglion 

□ B. Inferior salivatory nucleus 

□ e. Superior eervieal ganglion 

□ D. Otie ganglion 


□ E. Submandibular ganglion 


The araehnoid villi allow eerebrospinal fluid to 
pass between which two of the following spaees? 

□ A. ehoroid plexus and subdural spaee 

□ B. Subarachnoid spaee and snperior sagittal sinus 

□ e. Subdural spaee and eavernons sinus 

□ D. Superior sagittal sinus and jugular vein 

□ E. Epidnral and subdural spaee 
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_ A 56-year-old woman is admitted to the hospital 

with rhenmatoid arthritis of her temporomandibnlar 
joint (TMJ) and severe ear pain. An image from her 
radiographie examination is shown in Fig. 7-2. Which 
of the following nerves is most likely responsible for 
eondneting the pain sensation? 


□ A. Faeial 

□ B. Auriculotemporal 

□ e. Lesser petrosal 

□ D. Vestibulocochlear 

□ E. ehorda tympani 


Hel A 22-year-old woman is admitted to the hospital 
with an injury to her eye. The eorneal reflex is tested 
and found to be present. Which of the following nerves 
is responsible for the afferent limb of this reflex? 

□ A. Frontal 

□ B. Laerimal 

□ e. Nasoeiliary 

□ D. Oenlomotor 

□ E. Optie 
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A 21-year-old man was bronght to the emergeney 
department beeanse of severe epistaxis (nosebleed) 
from the nasal septum. This area, knows as Kiessel- 
baeh’s (or Little’s) area, involves mostly anastomoses 
between which of the following arteries? 


□ A. Aseending palatine and aseending pharyngeal 

□ B. Posterior snperior alveolar and aeeessory 

meningeal 
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□ C. Lateral branehes of posterior ethmoidal and 

middle meningeal 

□ D. Septal branehes of the sphenopalatine and su- 

perior labial 

□ E. Deseending palatine and tonsillar branehes of 

the pharyngeal 
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An 11-year-old boy is examined by an ENT doetor 
for his swollen palatine tonsils. The palatine tonsils are 
loeated between the anterior and posterior tonsillar pil- 
lars. Which of the following muscles form these pillars? 


□ A. Levator veli palatini and tensor veli palatini 

□ B. Palatoglossns and palatopharyngens 

□ e. Styloglossns and stylopharyngens 

□ D. Palatopharyngens and salpingopharyngens 

□ E. Snperior and middle pharyngeal eonstrietors 
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A 35-year-old female is under general anesthesia. 
Prior to laryngeal intnbation the rima glottidis is 
opened by which pair of mnseles? 


□ A. Posterior erieoarytenoids 

□ B. Lateral erieoarytenoids 

□ e. Thyroarytenoids 

□ D. Transverse arytenoids 

□ E. Grieothyroids 


1''^^ A 32-year-old female patient asks you what is the 
soft, thin ridge of tissne that she ean feel rnnning for- 
ward aeross the masseter mnsele toward her upper lip. 
You reassme her that is perfeetly normal. Which of the 
following is the most likely structure she is feeling? 

□ A. Faeial artery 

□ B. Maxillary artery 

□ e. Parotid duct 

□ D. Marginal mandibnlar braneh of faeial nerve 

□ E. Faeial vein 

m A 43-year-old man is diagnosed with laryngeal 
eareinoma. A snrgieal proeednre is performed and the 
tumor is successfully removed from the larynx. The 
right ansa eerviealis is anastomosed with the right re- 
enrrent laryngeal nerve in order to reinnervate the 
mnseles of the larynx and restore phonation. Which of 
the following mnseles will most likely be paralyzed 
after this operation? 

□ A. Sternoeleidomastoid 

□ B. Platysma 

□ e. Sternohyoid 

□ D. Trapezins 

□ E. Grieothyroid 


m A 67-year-old female is admitted to the emer- 
geney department with a severe swelling on the right 
side of her neek. An MRI examination reveals an ab- 
seess. The abseess is snrgieally removed from the 
middle of the posterior eervieal triangle on the right 
side. Dnring reeovery the patient notiees that her shouT 
der droops and she ean no longer raise her right hand 
above her head to brush her hair. Which of the follow- 
ing nerves has most likely been iatrogenieally injnred? 

□ A. Aeeessory 

□ B. Ansa eerviealis 

□ e. Faeial 

□ D. Hypoglossal 

□ E. Suprascapular 


[jj A 20-year-old man is admitted to the emergeney 
department with a stab wound in the snperior region of 
his neek. A radiographie examination reveals that the 
wound has not affeeted any major structures. Physieal 
examination reveals that the patient has lost sensation 
from the skin over the angle of the jaw. Which of the 
following nerves is most likely injnred? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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inelndes a eomplieated delivery, has a permanently 
tilted head postnre, with the right ear near the right 
shonlder and the faee tnrned upward and to the left. 
Which of the following mnseles was most likely dam- 
aged dnring birth? 

□ A. Anterior sealene 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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geney department after a violent antomobile erash. The 
patienTs upper airway is obstructed with blood and 
mucus, and a midline traeheotomy inferior to the thy- 
roid isthmns is performed. Which of the following ves- 
sels are most likely to be present at the site of ineision 
and will need to be eanterized? 


□ A. Middle thyroid vein and inferior thyroid 

artery 

□ B. Inferior thyroid artery and inferior thyroid 

vein 
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□ C. Inferior thyroid vein and thyroidea ima artery 

□ D. Grieothyroid artery and inferior thyroid vein 

□ E. Left braehioeephalie vein and inferior thyroid 

artery 
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A 34-year-old woman is admitted to the hospital 
with a large mass at her thyroid gland. Ultrasound ex- 
amination reveals a benign tnmor. Twenty-four hours 
following a partial thyroideetomy, in which the inferior 
thyroid artery was also ligated, the patient speaks with 
a hoarse voiee and has diffienlty in breathing on exer- 
tion. Which of the following nerves was most likely 
injnred dnring the snrgieal proeednre? 


□ A. Internal braneh of snperior laryngeal 

□ B. Ansa eerviealis 


□ e. Ansa snbelavia 


□ D. Reenrrent laryngeal 

□ E. External braneh of snperior laryngeal 
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_ A 55-year-old woman is admitted to the hospital 

with diffienlty swallowing. Physieal examination re- 
veals that the patient has episodes of severe headaehes 
and frequently aspirates flnids when drinking them. A 
radiographie examination reveals a skull base tumor 
occupying the spaee behind the jugular foramen. In- 
volvement of which of the following strnetnres is most 
likely responsible for the findings in the patient? 

□ A. Ansa eerviealis 


□ B. Gervieal sympathetie trunk 

□ e. External laryngeal nerve 

□ D. Hypoglossal nerve 

□ E. Vagus nerve 


m A 55-year-old woman is admitted to the hospital 
with severe hypertension. Laboratory examination re- 
veals hypertension [190/110 mm Hg) and hypereholes- 
terolemia (250 mg/dl]. Dnring physieal examination 
the patient eomplains of headaehes and dizziness. Ra- 
diographie examination reveals 90% oeelnsion of both 
eommon earotid arteries. A earotid endartereetomy is 
performed and large atheroselerotie plaques are re- 
moved. During a postoperative physieal examination 
on the right side, it was noted that her tongne deviated 
toward the right when she was asked to stiek it out. 
Which of the following nerves was most likely injnred 
dnring the proeednre? 

□ A. Right glossopharyngeal 

□ B. Right hypoglossal 

□ e. Left hypoglossal 

□ D. Left lingnal 

□ E. Left vagus 


ííTil A 34-year-old woman is admitted to the hospital 
with a large mass in her lower anterior neek. Ultra- 
sonie examination reveals a benign tumor of her thy- 
roid gland. Twenty-four hours following a partial 
thyroideetomy, it was noted that the patient frequently 
aspirates fluid into her lungs. Upon examination it 
was determined that the area of the piriform reeess 
above the voeal fold of the larynx was anesthetized. 
Which of the following nerves was most likely iatro- 
genieally injnred? 

□ A. External braneh of the snperior pharyngeal 

□ B. Hypoglossal 

□ e. Internal braneh of the snperior laryngeal 

□ D. Lingnal 

□ E. Reenrrent laryngeal 

^3 A 38-year-old man is admitted to the hospital 
with a large mass in his lower anterior neek. Ultrasonic 
examination reveals a benign tumor of his thyroid 
gland. Twenty-four hours following a partial thyroidee- 
tomy, it was noted that the patient could not abdnet the 
true voeal eords due to a nerve injnry dnring the op- 
eration. Which of the following mnseles was most 
likely dennervated? 

□ A. Posterior erieoarytenoid 

□ B. Lateral erieoarytenoid 

□ e. Thyroarytenoid 

□ D. Arytenoid 

□ E. Grieothyroid 
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A 46-year-old woman is admitted to the hospital 
with a large mass in her lower anterior neek. Ultrasonic 
examination reveals a benign tumor of her thyroid 
gland. Dnring the proeednre to remove the tumor the 
superior thyroid artery is identified and used as a land- 
mark in order not to damage its small eompanion 
nerve. Which of the following nerves is most likely to 
aeeompany the snperior thyroid artery? 


□ A. Gervieal sympathetie trunk 

□ B. External braneh of the snperior laryngeal 

□ e. Inferior root of the ansa eerviealis 

□ D. Internal braneh of the snperior laryngeal 

□ E. Reenrrent laryngeal 
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A 3-year-old girl ruptured her eardrum when she 
inserted a peneil into her external ear eanal. She was 
nrgently admitted to the emergeney department. Physieal 
examination revealed pain in her ear and a few drops of 
blood in the external anditory meatus. There was the 
eoneern that there might possibly have been an injnry to 
the nerve that prineipally innervates the external snrfaee 
of the tympanie membrane. Which of the following tests 
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is most likely to be performed during physieal examina- 
tion to eheek for injury to this nerve? 

□ A. eheek the taste in the anterior two thirds of 

the tongne. 

□ B. eheek the sensation to the pharynx and 

palate. 

□ e. eheek if there is paraesthesia at the TMJ. 

□ D. eheek for sensation in the larynx. 

□ E. eheek for sensation in the nasal eavity. 

¥1*1 A 27-year-old woman is admitted to the emer- 
geney department after she was thrown from a motor 
seooter. Radiographie evalnation reveals a type I Lefort 
fraetnre and eomminnted fraetnre of the mandible and 
TMJ. Despite reeonstmetive snrgery, the patient devel- 
ops hyperaensis (sensitivity to loud sounds) due to fa- 
eial nerve paralysis. Which of the following mnseles is 
most likely paralyzed? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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department with a fraetnre of the base of his skulL A 
thorough physieal examination reveals that a nnmber 
of stmetnres have been injnred, possibly inelnding the 
right greater petrosal nerve. Which of the following 
eonditions needs to be identified during physieal ex- 
amination to eonfirm the diagnosis of greater petrosal 
nerve injnry? 

□ A. Partial dryness of the mouth due to laek of 

salivary seeretions from the submandibular 

and sublingual glands 

□ B. Partial dryness of the mouth due to laek of 

salivary seeretions from the parotid gland 

□ e. Dryness of the right eornea due to laek of lae- 

rimal seeretion 


□ D. Loss of taste sensation from the right anterior 

two thirds of the tongne 

□ E. Loss of general sensation from the right ante- 

rior two thirds of the tongne 
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A 12-year-old girl is admitted to the emergeney 
department with a middle ear infeetion. Physieal ex- 
amination reveals a long history of ehronie middle ear 
infeetions that have prodneed a lesion in the tympanie 
plexus in the middle ear eavity. Sinee the preganglionie 
parasympathetie fibers that pass throngh the plexus 
have been lost, which of the following eonditions will 
be deteetable during physieal examination? 


□ A. Diminished mucus in the nasal eavity 

□ B. Diminished mucus on the soft palate 

□ e. Diminished saliva prodnetion by the parotid 

gland 

□ D. Diminished saliva prodnetion by the subman- 

dibnlar and sublingual glands 

□ E. Diminished tear prodnetion by the laerimal 

gland 

A 38-year-old patient is admitted to the dental 
elinie with acute dental pain. The attending dentist 
found penetrating dental earies (tooth deeay) affeeting 
one of the mandibnlar molar teeth. Which of the fol- 
lowing nerves would the dentist need to anesthetize to 
remove the earies in that tooth? 

□ A. Lingnal 

□ B. Inferior alveolar 

□ e. Buccal 

□ D. Mental 

□ E. Mylohyoid 
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A 59-year-old man is admitted to the emergeney 
department with acute pain on his mandible. An MRI 
examination reveals an acute inflammation of the TMJ 
due to arthritis. Which of the following mnseles will 
most likely be affeeted by the inflammatory proeess of 


the TMJ? 

□ A. Temporalis 

□ B. Medial pterygoid 

□ e. Masseter 

□ D. Lateral pterygoid 

□ E. Bneeinator 
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A 56-year-old female eomplains of diplopia (dou- 
ble vision) when walking down stairs. A lesion of 
which of the following nerves is most likely responsible 
for this patient’s eomplaint? 

Optie 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 
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eomplaining of diplopia (donble vision) when walking 
down stairs. Dnring physieal examination of the extra- 
oenlar mnseles the patient experiences diplopia, and 
when he is asked to turn his right eye inward toward 
his nose and look down, he is able to look inward but 
not down. Which nerve is most likely involved? 
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□ A. Abducens 

□ B. Nasoeiliary 

□ e. Oculomotor, inferior division 

□ D. Oenlomotor, snperior division 

□ E. Troehlear 

^3 ^ 44-year-old patient is admitted to the hospital 
with Raynand’s disease. A sympathetie bloeking drug 
is administered in high doses. Which of the following 
eonditions will be expected to occur as an adverse ef- 
feet of the drug? 

□ A. Exophthalmos and dilated pupil 

□ B. Enophthalmos and dry eye 

□ e. Dry eye and inability to aeeommodate for 

reading 

□ D. Wide-open eyelids and loss of depth pereeption 

□ E. Ptosis and miosis 
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_ A 47-year-old woman is admitted to the hospital 

with signs of eavernons sinus thrombosis. Radiographie 
examination reveals a pitnitary tumor involving the 
eavernons sinus, eonfirming the initial diagnosis (Fig. 
7-3). Dnring physieal examination it is snspeeted that 
the right abdneens nerve of the patient has been dam- 
aged by the tumor. In which direetion will the physi- 
eian most likely ask the patient to turn her right eye to 
eonfirm the abdneens nerve damage, assnming she is 
unable to perform this task? 

□ A. Inward 

□ B. Outward 

□ e. Downward 

□ D. Down and out 

□ E. Down and in 



An 8-year-old male is admitted to the hospital 
with a drooping right eyelid (ptosis). The initial diag- 
nosis is Horner’s syndrome (Fig. 7-4). Which of the 
following additional signs on the right side would eon- 
firm the diagnosis? 

□ A. Gonstrieted pupil 

□ B. Dry eye 

□ e. Exophthalmos 

□ D. Pale, blanehed faee 

□ E. Sweaty faee 



Fig. 7-4 


[jj A 32-year-old woman is admitted to the hospital 
with headaehes and dizziness. Dnring physieal exami- 
nation it is noted that the patient has partial ptosis 
(drooping eyelid). Which of the following mnseles is 
most likely paralyzed? 


□ A. Orbienlaris oculi, laerimal part 

□ B. Orbicularis oculi, palpebral part 

□ e. Levator palpebrae superioris 

□ D. Superior oblique 

□ E. Superior tarsal (of Míiller) 


Ol A 16-year-old boy is admitted to the hospital with 
fever, confused mental state, and drowsiness. Dnring 
physieal examination it is noted that the boy snffers 
from severe aene. Radiologie examination reveals eav- 
ernons sinus thrombosis. Which of the following rontes 
of entry to the eavernons sinus would most likely be 
responsible for the infeetion and thrombosis? 

□ A. Garotid artery 

□ B. Mastoid emissary vein 

□ e. Middle meningeal artery 

□ D. Ophthalmie vein 

□ E. Parietal emissary vein 


Fig. 7-3 
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f:M A 68-year-old man is admitted to the emergeney 
department after an acute eerebral vascular aeeident 
(stroke). Radiographie studies reveal that the primary 
damage was to the anterior inferior eerebellar artery, 
resnlting in a small hemorrhage of the artery at its 
origin from the main trunk. Which of the following 
nerves will most likely be immediately affeeted by the 
hemorrhage? 

□ A. Optie nerve 

□ B. Oenlomotor nerve 

□ e. Troehlear nerve 

□ D. Trigeminal nerve 

□ E. Abdneens nerve 

m A 5-year-old boy is admitted to the hospital with 
otitis media. Otoseopie examination reveals a bnlging 
and inflamed eardmm. It is deeided to ineise the tym- 
panie membrane to relieve the painfnl pressnre and 
allow drainage of the infeetion assoeiated with otitis 
media. Which of the following is the best loeation to 
make an opening (myringotomy) for drainage? 

□ A. The anterior snperior quadrant of the eardmm 

□ B. The posterior snperior quadrant of the ear- 

dmm 

□ e. Direetly throngh the site of the umbo 

□ D. The posterior inferior quadrant of the eardmm 

□ E. A vertieal ineision should be made in the 

eardmm, from the 12 o’eloek position of the 
rim of the eardmm to the 6 o’eloek position 
of the rim. 

f:t:l A 56-year-old man is diagnosed with an extradu- 
ral tumor in the posterior eranial fossa. When the pa- 
tient protmded his tongue during physieal examina- 
tion, the tongue deviated to the right. Which of the 
following muscles and nerves are most likely injnred? 

□ A. Right hypoglossal nerve and right genioglossus 

□ B. Left hypoglossal nerve and left genioglossus 

□ e. Right hyoglossus and left styloglossns 

□ D. Right geniohyoid and first eervieal nerve 

□ E. Gontralateral vagus and hypoglossal nerves 

m A 62-year-old man is admitted to the hospital 
with blurred vision. Physieal examination reveals a 
long history of gradnal loss of his visual field. The in- 
traoenlar pressnre is high, and a diagnosis of glaneoma 
is made. Which of the following spaees first reeeives 
the aqueous humor seereted by the epithelmm of the 
eiliary body? 

□ A. Anterior ehamber 

□ B. Posterior ehamber 


□ e. Pupil 

□ D. Vitreous 

□ E. Laerimal sae 

f:ril A 17-year-old woman is admitted to the hospital 
with tonsillitis. A tonsilleetomy is performed and the 
patient eomplains postoperatively of ear pain. Which 
of the following nerves was most likely injnred during 
the snrgieal proeednre? 

□ A. Auriculotemporal 

□ B. Lesser petrosal 

□ e. Vagus 

□ D. Glossopharyngeal 

□ E. ehorda tympani 

m A 49-year-old woman is admitted to the hospital 
with headaehes and dizziness. Radiographie examina- 
tion reveals a tumor in the jugular eanal. Upon physi- 
eal examination, when the right side of the pharyn- 
geal wall is tonehed with a tongue depressor, the 
uvula deviates to the left and the left pharyngeal wall 
eontraets upward. When the left pharyngeal wall is 
tonehed, the response is similar. Which of the follow- 
ing nerves is most likely to have been injnred by the 
tumor? 

□ A. Right glossopharyngeal 

□ B. Left glossopharyngeal 

□ e. Right mandibnlar 

□ D. Left hypoglossal 

□ E. Right vagus 

f:Rl A 45-year-old man is admitted to the emergeney 
department with severe dyspnea. During physieal ex- 
amination there is swelling in the floor of his mouth 
and pharynx so that his airway is nearly totally oe- 
cluded. In addition, there is a swelling in his lower jaw 
and upper neek. His physieal history indieates that one 
of his lower molars was extracted a week ago and he 
had been feeling worse every day sinee that event. 
Which of the following eonditions will be the most 
likely diagnosis? 

□ A. Quinsy 

□ B. Torus palatinus 

□ e. Ankyloglossia 

□ D. Ranula 

□ E. Ludwig’s angina 

f:TJ A 5-year-old girl is admitted to the hospital with 
an upper respiratory traet infeetion. During physieal 
examination her sense of hearing appears to be poor. 
Her right ear is painfnl, and upon otoseopie examina- 
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tion a golden brown flnid ean be observed throngh the 
tympanie membrane. Which is the most likely direet 
ronte for the spread of an infeetion from the npper res- 
piratory traet to the middle ear eavity? 

□ A. Pharyngotympanie tube 

□ B. ehoanae 

□ e. Nostrils 

□ D. Faeial eanal 

□ E. Internal acoustic meatus 

H*l A 54-year-old man is admitted to the hospital 
with severe pain in his nasal eavity. Radiographie ex- 
amination reveals a eareinoma in his nasal eavity. In 
which of the following loeations would the eareinoma 
bloek the hiatns of the maxillary sinus? 

□ A. Inferior meatus 

□ B. Middle meatus 

□ e. Superior meatus 

□ D. Nasopharynx 

□ E. Sphenoethmoidal reeess 


tranma to the innervation of which of the following 
mnseles is most likely to be responsible for the position 
of the right voeal fold? 

□ A. Aryepiglottie 

□ B. Posterior erieoarytenoid 

□ e. Thyroarytenoid 

□ D. Transverse arytenoids 

□ E. Voealis 

H:l A 45-year-old man with a eomplaint of ear pain 
and diffienlty hearing is diagnosed with tonsillitis. Oto- 
seopie examination reveals fluid in the middle ear eav- 
ity. Hypertrophy of which of the following stmetnres 
would be most likely to eompromise the drainage of 
the anditory tube? 

□ A. Lingual tonsil 

□ B. Palatine tonsil 

□ e. Pharyngeal tonsil 

□ D. Snperior eonstrietor mnsele 

□ E. Uvula 
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A 54-year-old male is diagnosed with an aneu- 
rysm of the basilar artery elose to the cavernous sinus. 
An anterior approaeh to the sella tnreiea throngh the 
nasal eavity is performed. Throngh which of the fol- 
lowing rontes is the snrgeon most likely to enter the 
eranial eavity? 

□ A. erìbriform plate 

□ B. Cavernous sinus 

□ e. Frontal sinus 


□ D. Maxillary sinus 

□ E. Sphenoidal sinus 
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A 10-year-old girl is admitted to the hospital with 
tonsillitis. A tonsilleetomy is performed and the tonsils 
are removed. On physieal examination one week later 
the patient has absenee of the gag reflex on the left 
when the posterior part of the tongne is depressed. The 
sensory portion of which of the following nerves was 
most likely injnred? 

□ A. Faeial 


□ B. Glossopharyngeal 

□ e. Mandibnlar 


□ D. Maxillary 

□ E. Hypoglossal 


m A 56-year-old woman has just undergone a eom- 
plete thyroideetomy. After she reeovers from the anes- 
thesia a hoarseness of her voiee is noted that persists 
for 3 weeks. Subsequent examination shows a perma- 
nently addneted voeal fold on the right side. Snrgieal 
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While at snmmer eamp, a 10-year-old boy devel- 
ops severe pharyngitis and swollen tonsils. infeetion 
may spread from the nasopharynx to the middle ear 
eavity along the derivative of which embryonie pharyn- 
geal pouch? 

□ A. First 


□ B. Seeond 

□ e. Third 


□ D. Fonrth 

□ E. Sixth 
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You wake one morning to diseover that your 
alarm has not worked and you are mnning late. Des- 
perate to get to your bioehemistry lecture in time, yet 
nnbearably hnngry, you quickly throw some bread in 
the toaster as you get ready. Despite the toast burning 
a little, you eat it quickly as you rush out the door. 
The burnt parts of the toast serateh the roof of your 
mouth, leaving you with a stinging sensation there. 
What nerve is eolleeting this sensation from the hard 
palate? 


□ A. Posterior snperior alveolar nerve 

□ B. Inferior alveolar nerve 


□ e. Lingnal nerve 

□ D. Greater palatine nerve 

□ E. Lesser palatine nerve 


U>J A 32-year-old woman underwent a thyroideetomy. 
Two months postoperatively, it was observed that the 
patient had lost the ability to notiee the presenee of for- 
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eign objeets in the laryngeal vestibnle. Which of the 
following nerves was most likely injnred? 

□ A. Internal laryngeal nerve 

□ B. External laryngeal nerve 

□ e. Glossopharyngeal nerve 

□ D. Hypoglossal nerve 

□ E. Reenrrent laryngeal nerve 


A 4-year-old boy snffering from ankyloglossia is 
bronght to the speeeh therapist. The examining physieian 
reeommends that the ehild be admitted for operation by 
a pediatrie snrgeon. Which of the following snrgieal pro- 
eednres would be most appropriate for this eondition? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 


An 


infeetion of the right middle ear. Within the eomse of 
a week, the infeetion had spread to the mastoid antmm 
and the mastoid air eells. The organisms did not re- 
spond to antibioties, so the smgeon deeided to perform 
a radieal mastoid operation. Following the operation, it 
was notieed that the boy’s faee was distorted. The 
mouth was drawn upward to the left, and he was un- 
able to elose his right eye. Saliva tended to accumulate 
in his right eheek and dribble from the eorner of his 
mouth. What structure was most likely damaged dur- 
ing the operation? 


□ A. Mandibnlar nerve 

□ B. Parotid duct 

□ e. Vagus nerve 

□ D. Faeial nerve 

□ E. Glossopharyngeal nerve 


An 8-year-old boy had an extensive mastoidee- 
tomy due to an infeetion that did not respond to anti- 
bioties. Postoperatively he had Bell’s palsy (faeial pa- 
ralysis), and one of the featmes was that saliva tended 
to accumulate in the vestibnle of his oral eavity and 
dribble from the eorner of his mouth. Which of the fol- 
lowing mnseles was paralyzed to allow this eondition 
to occur? 

□ A. Zygomoaticus major 

□ B. Orbicularis oculi 

□ e. Buccinator 

□ D. Levator palpebrae snperioris 

224 □ E. Orbienlaris oris 


ìMI A 32-year-old man is admitted to the emergeney 
department with visnal problems. Radiographie exami- 
nation reveals a tumor of the adenohypophysis (ante- 
rior pitnitary gland). Physieal examination reveals a 
loss of the lateral halves of the fields of vision of both 
eyes (bitemporal hemianopia or “tnnnel vision”). 
Which of the following stmetnres was most likely eom- 
pressed by the tumor? 

□ A. Optie nerve 

□ B. Optie ehiasm 

□ e. Optie traet 

□ D. Oenlomotor 

□ E. Abdneens nerve 

if*>> A 45-year-old female is admitted to the emergeney 
department with visnal problems when she walks down 
stairs. Dnring physieal examination the patient exhibits 
weakness of her downward medial gaze. Gerebral arteri- 
ography and CT images indieate that a nerve is being 
eompressed by an arterial anemysm just inferior to the 
tentorinm eerebelli. Which of the following arteries and 
nerves is most likely being eompressed? 

□ A. Internal earotid artery/abdneens nerve 

□ B. Middle eerebral artery/oenlomotor nerve 

□ e. Posterior eerebral artery/ophthalmie nerve 

□ D. Basilar artery/ophthalmie nerve 

□ E. Snperior eerebellar artery/troehlear nerve 

if*>j A 72-year-old woman is admitted to the emer- 
geney department with tenderness in the upper right 
thorax, painful to eompression. Dnring physieal exami- 
nation the patient presents with slight ptosis of her 
right eye. The right pupil is eonstrieted more distinetly 
than the eontralateral pupil. Which of the following is 
the most likely diagnosis? 

□ A. Raynand’s disease 

□ B. Frey syndrome 

□ e. Bell palsy 

□ D. Quinsy 

□ E. Paneoast tumor 

ìí*^! A 32-year-old man is admitted to the hospital 
with severe headaehe and visnal problems. The dilator 
pnpillae mnsele, the smooth mnsele eell fibers of the 
snperior tarsal mnsele (of Míiller, part of the levator 
palpebrae snperioris), and the smooth mnsele eells of 
the blood vessels of the eiliary body are snpplied by 
efferent nerve fibers. Which of the following structures 
eontains the nenral eell bodies of these fibers? 

□ A. Pterygopalatine ganglion 

□ B. IML (lateral horn) C1 to C4 
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□ C. Geniculate ganglion 

□ D. Nucleus solitarius 

□ E. Superior eervieal ganglion 

íí*lr! A 22-year-old male is admitted to the hospital 
after he was hit in the right eye with a frozen fish, 
thrown playfnlly by a fhend while they were passing 
throngh the seafood seetion of the market. Dnring 
physieal examination eonsiderable swelling and dis- 
eoloration of the eyelids was observed. In addition, 
the patient could not turn his pupil laterally from 
forward gaze, indieating probable mnsele entrap- 
ment. Which of the following bones was most likely 
fraetnred? 

□ A. Orbital plate of the frontal bone 

□ B. Lamina papyraeea of the ethmoid bone 

□ e. Orbital plate of the maxilla 

□ D. eribhform plate of the ethmoid bone 

□ E. Greater wing of the sphenoid bone 

iHlr A 57-year-old man is admitted to the emergeney 
department with dizziness and severe headaehes. A CT 
sean evalnation reveals a tumor in the snperior orbital 
fissnre. Upon physieal examination the patient’s eye- 
ball is fixed in an abdneted position, slightly depressed, 
and the pupil is dilated. In addition, the snperior pal- 
pebrae are ptotie. When the patient is asked to move 
the pupil toward the nose, the pupil rotates medially. 
Consensual eorneal reflexes are normal. Which of the 
following nerves is most likely affeeted? 

□ A. Troehlear nerve 

□ B. Oenlomotor nerve 

□ e. Abdneens nerve and sympathetie nerve 

plexus aeeompanying the ophthalmie artery 

□ D. Ophthalmie nerve and short eiliary nerve 

□ E. Snperior division of oenlomotor nerve and the 

nasoeiliary nerve 

ìí*>i An unconscious 57-year-old man is transported 
to the emergeney department after falling from a tree. 
A CT sean evalnation reveals a fraetnre of the eribri- 
form plate (Fig. 7-5). Which of the following eondi- 
tions will most likely be present dnring the physieal 
examination? 

□ A. Entrapment of the eyeball 

□ B. Anosmia 

□ e. Hyperaensis 

□ D. Tinnitns 

□ E. Deafness 



Fig. 7-5 


mn A 45-year-old woman is admitted to the hospital 
with a swelling on the side of her faee of 2 months’ 
dnration. Radiographie examination reveals a parotid 
gland tumor. An operative proeednre is performed in 
which the tumor is removed from the parotid gland. 
Three months postoperatively the patient eomplains 
that her faee sweats profnsely when she tastes or 
smells food, and a diagnosis is made of Frey syndrome 
(gnstatory sweating). Which of the following nerves 
was most likely injnred dnring the proeednre? 

□ A. Buccal 

□ B. Inferior alveolar 

□ e. Auriculotemporal 

□ D. Faeial 

□ E. Lingual 

I Hk'. A 54-year-old male is to undergo bilateral thy- 
roideetomy. Dnring this proeednre there is the possi- 
bility of bilateral paralysis of mnseles that ean open 
the airway. If a partienlar nerve is injnred bilaterally, 
there is signifieant risk of asphyxiation postopera- 
tively nnless the patient is intnbated or the airway is 
opened snrgieally. Which of the following mnsele 
pairs opens the airway? 

□ A. Grieothyroids 

□ B. Posterior erieoarytenoids 

□ e. Arytenoidens 

□ D. Thyroarytenoids 

□ E. Lateral erieoarytenoids 
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iEE An ll-year-old boy with swollen palatine tonsils is 
examined by an otolaryngologist. Which of the following 
arteries snpplies most of the blood to these tonsils and 
mnst be proteeted when its tonsillar braneh is divided? 

□ A. Aseending pharyngeal 

□ B. Faeial 

□ e. Lingnal 

□ D. Deseending palatine 

□ E. Snperior thyroid 

itll A 55-year-old man with severe ear pain visits the 
ENT doetor. Dnring otoseopie examination the tym- 
panie membrane is rnptnred. Which of the following 
nerves is responsible for the sensory innervation of the 
inner snrfaee of the tympanie membrane? 

□ A. Glossopharyngeal 

□ B. Anrienlar braneh of faeial 

□ e. Anrienlar braneh of vagns 

□ D. Great anrienlar 

□ E. Lingnal 

A 45-year-old man was snffering from trigeminal 
nenralgia (tie douloureux). The pain was so severe that 
the patient had eonsidered snieide as a way to eseape the 
pain. Even light, gentle stimnli to the skin between the 
lower eyelid and the upper lip resulted in severe, agoniz- 
ing pain. It was deeided to lesion the nerve braneh in- 
volved by injeetion of aleohol into the nerve. To reaeh the 
nerve, the needle will most likely need to be inserted 
throngh which of the following openings? 

□ A. Foramen ovale 

□ B. Foramen spinosnm 

□ e. Infraorbital foramen 

□ D. Mandibnlar foramen 

□ E. Foramen magnum 

iIE A 32-year-old woman is nndergoing a thyroidee- 
tomy. Two months postoperatively the patient snffers 
from loss of sensation within the larynx from the voeal 
folds upward to the entranee into the larynx, allowing 
for aspiration of liquids into the airway. Which of the 
following nerves is most likely injnred? 

□ A. Internal laryngeal nerve 

□ B. External laryngeal nerve 

□ e. Glossopharyngeal nerve 

□ D. Hypoglossal nerve 

□ E. Reenrrent laryngeal nerve 

itL! A 55-year-old man is admitted to the emergeney 
department after slipping on wet pavement and falling. 

226 Physieal examination reveals that the patient has a he- 


matoma that formed in the danger zone of the sealp, 
spreading to the area of the eyelids. Which of the fol- 
lowing layers is regarded as the “danger zone”? 

□ A. Loose, areolar layer 

□ B. Skin 

□ e. Galea aponenrotiea 

□ D. Perieraninm 

□ E. Subcutaneous layer 

iEE A 45-year-old woman is admitted to the hospital 
with severe headaehe. The patient is diagnosed with 
hypertension and arrhythmias. To rednee the patienLs 
blood pressnre, massage is initiated at a pressnre point 
loeated deep to the anterior border of the sternoeleido- 
mastoid mnsele at the level of the snperior border of 
the thyroid eartilage. Which of the following structures 
is targeted by the massage? 

□ A. Garotid sinus 

□ B. Garotid body 

□ e. Thyroid gland 

□ D. Parathyroid gland 

□ E. Inferior eervieal ganglion 

lEE A 59-year-old painter fell from the seaffolding 
and was admitted to the emergeney department in an 
unconscious eondition. An emergeney traeheostomy 
is performed and brisk arterial bleeding snddenly oe- 
curs from the midline ineision over the traehea. 
Which of the following vessels was most likely cut 
aeeidentally? 

□ A. Inferior thyroid braneh of thyroeervieal 

trunk 

□ B. Grieothyroid braneh of the snperior thyroid 

artery 

□ e. Thyroidea ima artery 

□ D. Middle thyroid vein 

□ E. Jugular areh eonneeting the anterior jugular 

veins 

iEE A 21-year-old male baseball player is brought to 
the emergeney department after feeling severe dizzi- 
ness. During physieal examination the patient demon- 
strates laek of equilibrium and memory impairment. A 
3-em wound is noted in his sealp from an injury suf- 
fered in a game several weeks earlier. A Inmbar punc- 
ture does not reveal blood in the eerebrospinal fluid. 
Which of the following is the most likely diagnosis? 

□ A. The middle meningeal artery was torn, result- 

ing in epidnral hematoma. 

□ B. There is a fraetnre in the pterion with injnry 

to the adjaeent vasculature. 
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□ C. The injury resulted in the bnrsting of a preex- 

isting anenrysm of the anterior communicat- 
ing artery of the eerebral eirele. 

□ D. A eerebral vein is torn. 

□ E. The eavernons sinus has a thrombus. 


iil:; A 63-year-old man had his prostate gland tumor 
removed 2 years before his present admission to the 
hospital, eomplaining of varions nenrologie problems, 
inelnding headaehe. Radiographie examination reveals 
that the eaneer has spread from the pelvis to the poste- 
rior eranial fossa by way of the internal vertebral venous 
plexus (of Batson]. During physieal examination the 
patienTs right shonlder droops notieeably lower than the 
left, he exhibits eonsiderable weakness in tnrning his 
head to the left, and his tongue points to the right when 
he attempts to protrnde it direetly from his mouth. There 
are no other signifieant findings. Which of the foliowing 
nerves are most likely affeeted? 


□ A. Right vagus, right aeeessory, and right hypo- 

glossal nerves 

□ B. Left aeeessory, right glossopharyngeal, right 

vagus, and left hypoglossal nerves 

□ e. Left hypoglossal, right trigeminal, and left 

glossopharyngeal nerves 

□ D. Right aeeessory and right hypoglossal nerves 

□ E. Left faeial, left aeeessory, right aeeessory, and 

vagus nerves 

iiE A 3-month-old male infant is admitted to the 
hospital beeanse he eries continuously. During physi- 
eal examination it is observed that the infant has a dry 
right eye. Upon the basis of imaging stndies, the neu- 
roophthalmologist diagnoses a lesion at the nenral 
eell bodies of the preganglionie axons of the pterygo- 
palatine ganglion. Which of the following structures 
eontains the nenral eell bodies of the preganglionie 
axons? 


□ A. Snperior eervieal ganglion 

□ B. Edinger-Westphal nucleus 

□ e. Superior salivatory nucleus 

□ D. Inferior salivatory nucleus 

□ E. Nucleus ambiguus 


ir^r A 14-year-old female has been snffering from 
quinsy in the right side of her oropharynx. In snrgieal 
removal of the pathologie tissne, or for ineision and 
drainage of the area, which of the following arteries 
will be at greatest risk? 

□ A. Lingnal 


□ B. A braneh of faeial 

□ e. Snperior laryngeal artery 


□ D. Aseending pharyngeal artery 

□ E. Deseending palatine artery 


A 17-year-old female visits the family dermatolo- 
gist beeanse of severe faeial aene. During physieal ex- 
amination it was found that there was a rather obvions 
and painfnl lesion on the side of her nose. The patient 
was given antibioties and warned not to press or piek 
at the large, inflamed swelling. If she were to squeeze, 
priek, or ineise such a lesion in the area between the 
eye and the upper lip, or between the eye and the side 
of the nose, the infeetion could spread to the cavernous 
sinus. Which of the following pathways of spread of 
infeetion would be most typieal? 

□ A. Nasal venous tributary to angular vein, to 

snperior ophthalmie vein, then to eavernons 
sinus 

□ B. Retromandibular vein to snpraorbital vein, 

then to inferior ophthalmie vein, then to eav- 
ernons sinus 

□ e. Dorsal nasal vein to snperior petrosal vein, 

then inferior ophthalmie vein to eavernons 
sinus 

□ D. Faeial vein to maxillary vein, then middle 

meningeal vein to eavernons sinus 

□ E. Transverse faeial vein to snperfieial temporal 

vein to emissary vein to eavernons sinus 


irr^ A 73-year-old male patient visits the ontpatient 
elinie with a eomplaint of progressive, painless loss of 
vision. Radiographie examination reveals thrombophle- 
bitis of the eavernons sinus. Through which of the fol- 
lowing stmetnres must a thrombus pass to cause the 
symptoms of this patient? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 


A 


with eomplaints of deteriorating vision. A form of glau- 
eoma is diagnosed in which the aqueous humor does 
not drain properly into the seleral venous sinus at the 
iridoseleral angle of the eyeball. The aqueous fluid is 
seereted by the epithelium of the eiliary body direetly 
into which of the following spaees? 


□ A. iridoseleral angle 

□ B. Posterior ehamber 

□ e. Pupil 

□ D. Vitreous body 

□ E. Laerimal sae 
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iM! A 2-month-old female infant is hospitalized with 
hydroeephalns. Radiographie examination reveals eere- 
brospinal fluid between the eompressed brain and 
overlying bones of the skull. Which of the following 
eonditions will most likely lead to this type of elinieal 
pietnre? 

□ A. Laek of filtration throngh araehnoid grannla- 

tions 

□ B. Oeelnsion of eerebral aqueduct (of Sylvius] 

□ e. Bloekage of the foramina of Lnsehka 

□ D. eongenital absenee of the foramen of Magendie 

□ E. eiosnre of the interventrienlar foramina of 

Monro 


A 54-year-old man was admitted to the emer- 
geney department after he was strnek by an automo- 
bile. Radiographie examination revealed a fraetnre 
throngh the erista galli of the anterior eranial fossa, 
resnlting in slow, loeal bleeding. Which of the follow- 
ing is the most likely source of bleeding? 


□ A. Middle meningeal artery 

□ B. The great eerebral vein of Galen 

□ e. Snperior sagittal sinus 

□ D. Straight venous dural sinus 

□ E. Superior ophthalmie vein 


During the rontine ophthalmologie exam, the 
globe, the retina, and the eornea of eaeh eye are tested. 
Which of the following nerves must be functioning 
properly if the patient is to be able to turn the eye later- 
ally (abdnetion) without difficulty and without upward 
or downward deviation? 


□ A. Superior division of oculomotor, ophthalmie 

nerve, abdneens nerve 

□ B. Troehlear nerve, abdneens nerve, nasoeiliary 

nerve 

□ e. Inferior division of oenlomotor, troehlear, 

abdneens 

□ D. Oenlomotor and ophthalmie nerves 

□ E. Superior division of oenlomotor, troehlear, 

and abdneens nerves 

m A 34-year-old female is admitted to the hospital 
beeanse of hoarseness for the past 3 months. Radio- 
graphie examination reveals a eaneerons growth in her 
larynx with no evidenee of metastasis. In addition, the 
area in which the tumor is growing is eharaeterized by 
very limited lymphatie drainage. Which of the follow- 
ing loeations is most likely to eontain a tumor with 
these eharaeteristies? 


□ A. Anterior commissure of the voeal ligaments 

□ B. Interarytenoid fold 


□ e. Laryngeal ventriele 

□ D. Grieothyroid ligament 

□ E. Middle segment of the voeal eord 


A 55-year-old man is admitted to the hospital 
with a eomplaint of severe headaehes. A lumbar punc- 
ture reveals traees of blood in the eerebrospinal fluid. 
Which of the following eonditions has most likely oe- 
curred in this patient? 


□ A. Fraetnre of the pterion with vasenlar injnry 

□ B. A ruptured “berry” anemysm 

□ e. Leakage of branehes of the middle meningeal 

vein within the temporal bone 

□ D. A tear of the eerebral vein at the entranee to 

the snperior sagittal sinus 

□ E. Occlusion of the internal earotid artery by a 

elot generated in the left atrium 

A 55-year-old man is admitted to the neurosurgi- 
eal elinie for a sehednled removal of a tumor in the 
left jugular eanal. Postoperatively, the patient has no 
gag reflex when the ipsilateral pharyngeal wall is 
stimulated, although the pharynx moved upward, and 
a gag reflex resnlted when the right pharyngeal wall 
was stimulated. The uvula was deviated to the right 
and the left voeal eord had drifted toward the midline. 
Which of the following structures will eontain the 
neural eell bodies for the motor supply of the para- 
lyzed muscles? 


Nucleus solitarius 
Trigeminal motor nucleus 
Dorsal motor nucleus 
Nucleus ambiguus 
Superior or inferior ganglia of vagus 

\r ■ 

department after his head hit the dashboard in an au- 
tomobile eollision. Radiographie and physieal examina- 
tions reveal that the inferior alveolar nerve is injured at 
its origin. Which of the following mnseles would most 
likely be paralyzed as a result? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 

EE 

A 


□ A. Geniohyoid 

□ B. Hyoglossns 

□ e. Mylohyoid 

□ D. Stylohyoid 

□ E. Palatoglossns 


iHI A 64-year-old man is admitted to the hospital in 
an unconscious eondition. A CT sean examination re- 
veals that the patient has snffered a eerebral vasenlar 
aeeident (stroke), with a small hematoma prodneed by 
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the superior eerebellar artery. Which of the following 
nerves will most likely be affeeted by the hematoma? 

□ A. Troehlear nerve 

□ B. Abducens nerve 

□ e. Faeial nerve 

□ D. Vestibnloeoehlear nerve 

□ E. Glossopharyngeal nerve 


A 65-year-old male is admitted to the hospital 
three weeks after a “small bump of his head” aeeording 
to his narrative. He snffered the aeeidental bump from 
a low-hanging braneh while driving his traetor throngh 
the apple orehard dnring harvesting season. During 
physieal examination the patient displays mental eon- 
fusion and poor physieal eoordination. Radiographie 
examination reveals leakage from a eerebral vein over 
the right eerebral hemisphere. From what type of 
bleeding is the patient most likely snffering? 


□ A. Snbaraehnoid bleeding 

□ B. Epidnral bleeding 

□ e. intraeerebral bleeding into the brain paren- 

ehyma 


□ D. Subdural bleeding 

□ E. Bleeding into the eerebral ventrienlar system 


A 27-year-old man is admitted to the hospital af- 
ter a middleweight boxing mateh. Dnring physieal ex- 
amination the strength and symmetry of strength in 
opening the jaws are tested. Which of the following 
mnseles is the most important in jaw protmsion and 
depressing the mandible? 


□ A. Anterior portion of temporalis 

□ B. Lateral pterygoid 

□ e. Medial pterygoid 

□ D. Masseter 

□ E. Platysma 


íM! A 31-year-old mother visits the pediatrie outpa- 
tient elinie with her 6-month-old baby eomplaining 
that her baby is not developing quickly and has no 
teeth. Which of the following teeth are expected to ap- 
pear first? 

□ A. Snperior medial ineisors at 8 to 10 months of 

age 

□ B. Inferior medial ineisors at 6 to 8 months of 

age 

□ e. Snperior lateral ineisors at 8 to 10 months of 

age 

□ D. Inferior lateral ineisors at 12 to 14 months of 

age 

□ E. First molar at 6 to 8 months of age 


ileV! A 56-year-old man visits the ontpatient elinie with 
a eomplaint of severe headaehes and ear pain. Radio- 
graphie examination reveals a tumor in the middle ear 
eavity, invading throngh the bony floor. Which of the 
following stmetnres will most likely be affeeted? 

□ A. The eoehlea and lateral semieirenlar eanal 

□ B. The internal earotid artery 

□ e. The sigmoid venous sinus 

□ D. The internal jugular bulb 

□ E. The aditus ad antrum of the mastoid region 

and the faeial nerve 


U 


A 52-year-old man is admitted to the emergeney 


department with a bnllet wound in the infratemporal 
fossa. During physieal examination it is observed that 
the patient has lost nnilateral sensation of hot, eold, 
pain, and pressnre from the front part of the tongue, 
but taste and salivary fnnetion are preserved. Which of 
the following is the most likely diagnosis? 

□ A. The faeial nerve was transeeted distal to the 

origin of the ehorda tympani. 

□ B. Reeeptors for hot, eold, pain, and pressnre are 

absent in the patienTs tongne. 

□ e. The glossopharyngeal nerve has been injnred 

in the pharynx. 

□ D. The snperior laryngeal nerve was obvionsly 

severed by the bullet. 

□ E. The lingual nerve was injnred at its origin 

near the foramen ovale. 


A 12-year-old boy is admitted to the emergeney 
department with signs of meningitis. To determine the 
speeifie type of meningitis, it is neeessary to aspirate 
eerebrospinal fluid with a lumbar puncture for labora- 
tory examination. However, before performing a lumbar 
puncture, it must be established that the eerebrospinal 
fluid pressure is not elevated. What eondition in the eye 
would indieate that eerebrospinal fluid pressure is too 
elevated for a lumbar puncture to be performed? 

□ A. Papilledema 

□ B. Separation of the pars optiea retinae anterior 

to the ora serrata 

□ e. The foveal eentralis exhibits hemorrhage from 

medial retinal branehes. 

□ D. Obvions opaeity of the lens 

□ E. Pitting or eompression of the optie dise 

iief:- A 65-year-old woman is admitted to the hospital 
with signs of eavernons sinus thrombosis. Radiographie 
examination reveals an anenrysm of the internal ea- 
rotid artery within the eavernons sinus. During physi- 
eal examination what sign would one first expect to see 
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if nerve eompression has oeenrred within the eavern- 
ous sinus? 

□ A. Inability to gaze downward and medially on 

the affeeted side 

□ B. Gomplete ptosis of the snperior palpebra 

□ e. Bilateral loss of aeeommodation and loss of 

direet pnpillary reflex 

□ D. Ipsilateral loss of the eonsensnal eorneal 

reflex 

□ E. Ipsilateral paralysis of abdnetion of the pupil 

m A 54-year-old man is admitted to the emergeney 
department with a fraetnre at the frontozygomatie su- 
ture. During physieal examination the eyelid of the 
patient exhibits mnltiple laeerations and the selera eon- 
tains small fragments from his broken glasses. What 
site would be preferable for needle insertion to anes- 
thetize the orbital eontents and then the area of the 
eyelid injnry? 

□ A. Into the selera in the limbie region and also 

into the infraorbital foramen 

□ B. Into the laerimal fossa and also beneath the 

lateral bnlbar eonjnnetiva 

□ e. Into the snpraorbital foramen and also into 

the laerimal earnnele 

□ D. Throngh the upper eyelid deeply toward the 

orbital apex and also between the orbital sep- 

tum and the palpebral musculature laterally 

□ E. Direetly posteriorly through the anulus ten- 

dinens and snperior orbital fissnre 
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iLH A 45-year-old male eonstrnetion worker slips and 
falls on a nail protmding from a board. The nail pene- 
trates the skin overlying the snbmental triangle lateral 
to the midline. Which of the following mnseles would 
be the last to be penetrated? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 

41 

A 


L 

gery for the excision of a malignant parotid tumor. A 
week postoperatively, marked weakness is seen in the 
musculature of the patient’s lower lip. Which of the 
following nerves was most likely injnred during the 
parotideetomy? 


□ A. Marginal mandibnlar braneh of faeial 

□ B. Zygomatie braneh of faeial 

□ e. Mandibnlar division of the trigeminal nerve 


□ D. Buccal braneh of faeial 

□ E. Buccal nerve 

íLy^ A 15-year-old male is admitted to the emergeney 
department with severe headaehe and hydroeephalns. 
Radiographie examination reveals a eraniopharyngioma 
oeenpying the sella tnreiea, primarily involving the 
snprasellar spaee. Which of the following is the most 
likely cause of this tumor? 

□ A. Persistenee of a small portion of the Rathke 

pouch 

□ B. Abnormal development of pars tnberalis 

□ e. Abnormal development of foramina of Monro 

□ D. Abnormal development of the alar plates that 

form the lateral wall of dieneephalon 

□ E. Abnormal development of dieneephalon 

iLyi A 1-day-old infant presents with a teleneephalie 
vesiele; the eyes are fused, and a single nasal ehamber 
is present in the midline. In addition, the olfaetory bulbs 
and traets and the eorpns eallosnm are hypoplastie. 
Which of the following is the most likely diagnosis? 

□ A. Holoproseneephaly 

□ B. Smith-Lemli-Opitz syndrome 

□ e. Sehizeneephaly 

□ D. Exencephaly 

□ E. Meningoeneephaloeele 

iLLl A 1-day-old infant presents with meningohydro- 
eneephaloeele. Which of the following bones is most 
eommonly affeeted? 

□ A. Squamous part of temporal bone 

□ B. Petrons part of temporal bone 

□ e. Squamous part of oeeipital bone 

□ D. Sphenoid bone 

□ E. Ethmoid bone 

íLW*. A 1-day-old infant was born with the vault of the 
skull undeveloped, leaving the malformed brain ex- 
posed. A diagnosis of exencephaly is made. What is the 
embryologie cause of this eondition? 

□ A. Toxoplasmosis infeetion 

□ B. Failnre of elosnre of the eephalie part of the 

nenral tube 

□ e. Ossifieation defeet in the bones of the skull 

□ D. Caudal displaeement of eerebellar structures 

□ E. Maternal aleohol abuse 

íLí^ A 6-month-old infant is admitted to the emer- 
geney department with hydroeephalns. Upon physieal 
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examination a spina bifida eystiea is noted. Radio- 
graphie examination reveals a eandal displaeement of 
the eerebellar strnetnres throngh the foramen magnnm. 
Which of the following is the most likely diagnosis? 

□ A. Arnold-Ghiari malformation 

□ B. Holoproseneephaly 

□ e. Smith-Lemli-Opitz syndrome 

□ D. Sehizeneephaly 

□ E. Exencephaly 

íLfá A 3-month-old infant was admitted to the hospital 
beeanse of the parents’ snspieion that the ehild was 
deaf. An MRI examination showed abnormal develop- 
ment of the membranons and bony labyrinths, leading 
the physieian to the diagnosis of eongenital deafness. 
Which of the following eonditions ean lead to eongeni- 
tal deafness? 

□ A. infeetion with rnbella vims 

□ B. Failnre of the seeond pharyngeal areh to form 

□ e. Failnre of the dorsal portion of first pharyn- 

geal eleft 

□ D. Abnormal development of the anrienlar 

hilloeks 

□ E. Failnre of the dorsal portion of first pharyn- 

geal eleft and seeond pharyngeal areh 

A 3-month-old male infant is bronght to the hos- 
pital by his parents beeanse of white patehes in his 
eyes. An ophthalmoseopie examination shows a eon- 
genital eataraet. Which of the following eonditions ean 
eanse a eongenital eataraet? 

□ A. infeetion with mbella vims 

□ B. ehoroid fissnre fails to elose 

□ e. Persistent hyaloid artery 

□ D. Toxoplasmosis infeetion 

□ E. Gytomegalovims infeetion 

íL^: A l-day-old infant who exhibits absenee of the 
oenlar lens is admitted to the pediatrie intensive eare 
nnit. Laboratory examination reveals a mntation in the 
PAX6 gene. Which of the following eonditions is the 
most likely diagnosis? 

□ A. Gyelopia 

□ B. Goloboma 

□ e. Anophthalmia 

□ D. Aphakia and aniridia 

□ E. Mierophthalmia 


A 2-month-infant presents with small and flat 
maxillary, temporal and zygomatie bones. In addition, 
the patient has anotia and a dermoid tnmor in the eye- 


ball. Which of the following eonditions is the most 
likely diagnosis? 

□ A. Hemifaeial mierosomia 

□ B. Treaeher Gollins syndrome 

□ e. Robin Sequence 

□ D. DiGeorge syndrome 

□ E. Veloeardiofaeial syndrome 

m A 3-month-old infant is diagnosed with abnormal 
faee, thymie hypoplasia, eleft palate, hypoealeemia, 
and a ventrienlar septal defeet. Which of the following 
genes is defeetive? 

□ A. 22qll 

□ B. SONie HEDGEHOG 

□ e. PAX2 

□ D. PAX 6 

□ E. 47XXY 


A 3-day-old male infant has a notieeably small 
mandible. A CT sean and physieal examinations reveal 
hypoplasia of the mandible, nnderdevelopment of the 
bones of the faee, downward-slanting palpebral fissnres, 
defeets of the lower eyelids, and deformed external ears. 
Abnormal development of which of the pharyngeal 
arehes will most likely prodnee sneh symptoms? 

□ A. First areh 


□ B. Seeond areh 

□ e. Third areh 


□ D. Fonrth areh 

□ E. Sixth areh 


A 1-year-old infant is admitted to the hospital 
with fever. Radiographie examination reveals a sinns 
infeetion. Which of the following sinnses is present at 
this age? 

□ A. Frontal sinns 


□ B. Maxillary sinns 

□ e. Sphenoid sinns 

□ D. Middle ethmoidal air eells 

□ E. Posterior ethmoidal air eells 


iK:! A newborn infant presents with severe brain ab- 
normalities. The ealvaria is defeetive and the brain is 
protrnding from the eraninm. A rndimentary brainstem 
and some fnnetioning nenral tissne are present. A diag- 
nosis is made of meroeneephaly. Which of the follow- 
ing is the most likely eanse of this eondition? 

□ A. Failnre of the rostral nenropore to elose in the 

fonrth week 

□ B. Cytomegalovirus infeetion 
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□ C. Failure of the hypophyseal diverticulum to de- 

velop 

□ D. Failure of the neural areh to develop 

□ E. Abnormal nenral erest formation 


ii">í A 55-year-old man is admitted to the emergeney 
department with fever of 4 days’ dnration. Radio- 
graphie examination reveals the presenee of an infee- 
tion that is spreading from the retropharyngeal spaee 
to the posterior mediastinnm. Between which of the 
following faseial layers are the infeetions most likely 
loeated? 


□ A. Between alar and prevertebral 

□ B. Between alar and pretraeheal 

□ e. Between pretraeheal and prevertebral 

□ D. Between bneeopharyngeal and alar 

□ E. Between bneeopharyngeal and prevertebral 


ii-Tr A 24-year-old man is admitted to the hospital af- 
ter a street fight. Radiographie examination reveals an 
inferior blow-out fracture of the orbit. Which of the 
following nerves is partienlarly vnlnerable to this type 
of injnry? 


□ A. Infraorbital 

□ B. Snpratroehlear 

□ e. Frontal 

□ D. Inferior alveolar 

□ E. Optie 


m A 67-year-old man visits the ontpatient elinie 
with hearing problems. Dnring physieal examination a 
Rinne test for hearing is performed by plaeing a tuning 
fork on his head to test for bone eondnetion. Upon 
what speeifie point shonld the tnning fork be plaeed to 
test eondnetion? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 


; A 


department with a eomplaint of pain when chewing over 
the previons 3 months. Physieal examination reveals the 
patient snffers from odynophagia and some hoarseness 
in his speeeh. Radiographie examination reveals a tumor 
at the traeheoesophageal groove. Which of the following 
nerves is most likely affeeted by the tumor? 


□ A. Recurrent laryngeal 

□ B. Internal laryngeal 

□ e. Vagus 


□ D. External laryngeal 

□ E. Phrenie 


A 34-year-old man is admitted to the emergeney 
department after falling off his motorbike, snffering an 
injnry to his head. The patient has mnltiple laeerations 
in the skin over the frontal bone. Which of the follow- 
ing veins could most likely provide a pathway of trans- 
mission of infeetion from the veins of the sealp to the 
nnderlying dural venous sinuses? 


□ A. Supratrochlear vein 

□ B. Diploie veins 

□ e. Anterior eerebral veins 

□ D. Snperior sagittal sinus 

□ E. Supraorbital vein 


I í'l*: A 65-year-old man is admitted to the emergeney 
department after an episode of a transient isehemie at- 
taek. Radiographie examination reveals an anenrysm in 
the region between the posterior eerebral artery and 
snperior eerebellar artery. Which of the following nerves 
wiil most likely be eompressed from the anenrysm? 


□ A. Troehlear 

□ B. Abdneens 

□ e. Oenlomotor 

□ D. Vagus 

□ E. Optie 


iPH A 36-year-old female racquetball player is admit- 
ted to the hospital after being strnek in the orbital re- 
gion. Radiographie examination reveals a blow-out 
fracture of the medial wall of the orbit. Physieal ex- 
amination also reveals that the pupil of the affeeted eye 
eannot be tnrned laterally. Which of the following 
mnseles is most likely injnred or trapped? 


□ A. Lateral reetns 

□ B. Medial and inferior reeti 

□ e. Medial reetns 

□ D. Medial reetns and snperior oblique 

□ E. Inferior rectus 


110 ^^ A 16-year-old female volleyball player is admitted 
to the hospital after being hit in the eye with a ball 
spiked at the net. Radiographie examination reveals a 
blow-out fracture of the inferior wall of the orbit. 
Physieal examination also reveals that the pupil of her 
eye eannot be tnrned upward. Which of the following 
mnseles is [are] most likely injnred? 


□ A. Inferior reetns and inferior oblique 

□ B. Medial and inferior reeti 


□ e. Inferior oblique 
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□ D. Medial rectus, inferior rectus, and inferior 

oblique 

□ E. Inferior rectus 


iideí A 36-year-old man is admitted to the emergeney 
department with a painfnl skin rash on the dorsum of 
his nose. Physieal examination reveals that a herpetie 
lesion is affeeting the dorsnm of the nose and the eye- 
balL Which of the following nerves is most likely to be 
responsible for transmission of the virus to the eye? 


□ A. Nasoeiliary 

□ B. Supratrochlear 

□ e. Infraorbital 

□ D. Posterior ethmoidal 

□ E. Anterior ethmoidal 


A 22-year-old man is admitted to the emergeney 
department after he was beaten up in a street fight. 
Radiographie examination reveals that he has snffered 
a forehead fraetnre from a blow with a club, resulting 
in blaek and swollen eyes (Fig. 7-6). Beeanse the pa- 
tient is snffering from severe pain, an anesthetie solu- 
tion is ordered to be injeeted into his orbit. Which of 
the following nerves is most likely to be anesthetized? 

□ A. Ophthalmie 

□ B. Infraorbital 

□ e. Anterior ethmoidal 

□ D. Frontal 

□ E. Optie 



Fig. 7-6 


iríV! A 34-year-old woman is admitted to the emer- 
geney department after her right eheekbone and bony 
orbit hit the dashboard in an antomobile erash. Physi- 
eal examination reveals that the patient has lost the 
ability for the affeeted eye to be direeted downward 
when the pupil is in the addneted position. An MRI 
examination reveals a torn nerve. What is the most 
eommon loeation at which this nerve will be injnred? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 

ím 

A 


As it pierees the dura of the tentorium eere 
belli in the tentorial noteh 

At the eavernons sinus 


□ E. At the superior orbital fissure 

A 56-year-old woman is admitted to the hospital 
with eye pain. Dnring physieal examination the patient 
eomplains of excruciating pain when she performs any 
movement of the eye. An MRI examination reveals that 
the optie nerve is inflamed. What is the most likely ex- 
planation? 


□ A. The annlar tendon (of Zinn) is inflamed. 

□ B. The inflammation has affeeted the nerves in- 

nervating the eye mnseles. 

□ e. The mnseles are eontraeting due to general- 

ized inflammation. 

□ D. The nasoeiliary nerve is affeeted. 

□ E. The ophthalmie artery is eonstrieted. 

íVfÁ A 7-day-old infant is admitted to the pediatrie 
intensive eare unit with mierophthalmia. Which of the 
following is the most likely cause of this eondition? 

□ A. infeetion with rnbella virus 

□ B. ehoroid fissure failed to elose 

□ e. Persistent hyaloid artery 

□ D. Toxoplasmosis infeetion 

□ E. Epstein-Barr virus infeetion 


iin:- A 2-month-old male infant is admitted to the hos- 
pital after falling from his stroller. During physieal ex- 
amination the infant shows signs of faeial nerve injnry. 
What is the most eommon plaee for faeial nerve injnry 
in an infant? 


□ A. At the stylomastoid foramen 

□ B. Posterior to the parotid gland 

□ e. Anterior to the parotid gland 

□ D. Proximal to the stylomastoid foramen 

□ E. Mandibnlar involvement of zygomatie and 

buccal branehes 


A 6-year-old boy is admitted to the hospital with 
high fever and pain over the parotid gland (Fig. 7-7). A 
diagnosis of parotiditis (mumps) is established, and the 
boy is sent baek home. Which of the following nerves 
is responsible for painfnl sensations from the region of 
the parotid gland? 

□ A. Faeial 

□ B. Auriculotemporal 
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□ C. Lesser petrosal 

□ D. Lingual 

□ E. ehorda tympani 



Fig. 7-7 


A 55-year-old woman is admitted to the emer- 
geney department with ear pain, ringing in her ear 
(tinnitus), dizziness, and vertigo. Radiographie exami- 
nation reveals indieations of Ménière’s disease. Which 
of the following stmetnres is most likely affeeted by the 
edema that is assoeiated with Ménière’s disease? 

□ A. Middle ear 

□ B. Endolymphatie sae 

□ e. Semieirenlar eanals 

□ D. Goehlea 

□ E. Helieotrema 

M A 55-year-old woman visits the ontpatient elinie 
with a swelling in her neek. Radiographie and ultra- 
sound examinations reveal a benign thyroid gland tu- 
mor. Three days after thyroideetomy the patient shows 
air bnbbles in the CT of her brain. Which of the follow- 
ing is the most likely cause of the air bubbles in this 
ease? 

□ A. Injury to inferior thyroid artery 

□ B. Injnry to inferior and snperior thyroid arteries 

□ e. Injnry to snperior thyroid artery and vein 

□ D. Injury to superior and middle thyroid veins 

□ E. Injnry to snperior, middle, and inferior thy- 

roid veins 


A 32-year-old man is admitted to the emergeney 
department unconscious after a severe ear erash. Dur- 
ing an emergeney erieothyroidostomy an artery is ae- 
eidentally injnred. Two days later the patient shows 
signs of aspiration pnenmonia. Which of the foilowing 
arteries was most likely injnred? 

□ A. Snperior thyroid 

□ B. Inferior thyroid 

□ e. Grieothyroid 

□ D. Snperior laryngeal 

□ E. Snprahyoid 

m A 22-year-old woman is admitted to the emer- 
geney department unconscious after falling over the 
handlebars of her bieyele. An emergeney traeheotomy 
is performed to insert a traeheotomy tube. What is the 
most eommon traeheal eartilage level at which a tra- 
eheotomy ineision is performed? 

□ A. First to seeond 

□ B. Seeond to third 

□ e. Third to fonrth 

□ D. Fourth to fifth 

□ E. Fifth to sixth 

í¥L\ A 36-year-old woman is admitted to the hospital 
with severe head injnries after a ear erash. During neu- 
rologie examination it is noted that her uvula is devi- 
ated to the right. Which of the following mnseles is 
paralyzed? 

□ A. Left levator veli palatini 

□ B. Left tensor veli palatini 

□ e. Right levator veli palatini 

□ D. Right tensor veli palatini 

□ E. Right tensor veli palatini and left levator veli 

palatini 

m A 45-year-old man eame to the ontpatient elinie 
after stnmbling and hitting his head on a table in a 
restanrant. During the nenrologie examination photo- 
graphs were taken of the patient’s eyes as shown in Fig. 
7-8. Which of the following nerves to the left eye was 
most likely injnred? 

□ A. Troehlea 

□ B. Abdneens 

□ e. Oenlomotor 

□ D. Optie 

□ E. Oenlomotor and abdneens 
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Fig. 7-8 

lE A 32-year-old woman is admitted to the hospital 
after losing eonseionsness and eollapsing in the middle 
of the street. A nenrologie examination reveals absenee 
of the aeeommodation reflex of her right eye. Which of 
the following is most likely involved in the pathology 
in this patient? 

□ A. Snperior salivatory nnelens 

□ B. Snperior eervieal ganglion 

□ e. Nervns intermedins 

□ D. Edinger-Westphal nnelens 

□ E. Trigeminal ganglion 

m A 32-year-old man is admitted to the hospital 
with nansea, vomiting, and severe headaehe. An MRI 
examination reveals an aeonstie nenroma as shown in 
Fig. 7-9. Which of the following nerves is most likely 
eompressed by the tnmor? 

□ A. Faeial 

□ B. Oenlomotor 

□ e. Vagns 

□ D. Hypoglossal 

□ E. Abdneens 



m A 3-year-old boy is bronght to the ontpatient 
elinie with a swelling in the side of his neek. Physieal 
examination reveals a eongenital mass of tissne ante- 
rior to the snperior third of the sternoeleidomastoid 
mnsele (Fig. 7-10). The swelling is asymptomatie, non- 
painfnl, and soft. Which of the following is the most 
likely diagnosis? 

□ A. Branehial eleft eyst 

□ B. Rnptnred sternoeleidomastoid mnsele 

□ e. Lymph node inflammation 

□ D. Tortieollis 

□ E. External earotid artery anenrysm 



Fig. 7-10 

m A 68-year-old woman visits the ontpatient elinie 
with a eomplaint of ehronie dizziness and headaehes. 
Granial and eervieal angiography [Fig. 7-11) reveals an 
oeelnded vessel. Which of the following vessels is most 
likely oeelnded? 

□ A. External earotid 

□ B. Internal earotid 

□ e. Gommon earotid 

□ D. Vertebral 

□ E. Snperior thyroid 


Fig. 7-9 
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Fig. 7-11 


it:i7 A 9-year-old girl is admitted to the emergeney 
department with a painfnl swelling behind her ear. An 
MRI examination reveals mastoiditis [Fig. 7-12). Which 
of the following strnetnres is most likely to be affeeted 
by the inflammation? 


□ A. Transverse sinns 

□ B. Petrons part of the temporal bone 

□ e. Middle ear 

□ D. Oeeipital sinns 

□ E. Internal earotid artery 



Fig. 7-12 


itTl A 34-year-oId woman is admitted to the emer- 
geney department with a painfnl eye. Physieal exami- 
nation reveals a Iump in the Iower eyelid that eonsists 
of debris [Fig. 7-13). A diagnosis of a ehalazion is 
made. Which of the foIIowing structures is [are) most 
likely bloeked by the ehalazion? 

□ A. Laerimal ducts 


□ B. Tarsal glands 

□ e. Selera 


□ D. Pupil 

□ E. Nasolaerimal duct 



Fig. 7-13 
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it:y^ A 45-year-old man is admitted to the hospital 
with breathing problems. Dnring physieal examination 
the patient shows signs of airway obstrnetion. A CT 
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sean examination reveals a nasal polyp obstrneting the 
airway (Fig. 7-14). Drainage from which of the follow- 
ing strnetnres is also obstrneted? 

□ A. Sphenoid sinns 

□ B. Maxillary sinns 

□ e. Ethmoidal sinns 

□ D. Frontal sinns 

□ E. Nasolaerimal duct 



IM 


C50 

W350 


Fig. 7-14 


íi'-P. A 58-year-old man is admitted to the emergeney 
department with progressive nnilateral hearing loss 
and ringing in the affeeted ear (tinnitns) of 4 months’ 
dnration. Radiographie examination reveals a tnmor at 
the eerebellopontine angle. Which of the following 
nerves is most likely affeeted? 


□ A. Vagus 

□ B. Hypoglossal 

□ e. Vestibulocochlear 

□ D. Glossopharyngeal 

□ E. Trigeminal 


if:!:! A newborn infant is finally delivered with foreeps 
after a diffienlt delivery. Upon physieal examination of 
the newborn a eephalohematoma is noted from rupture 
of small periosteal arteries. Between which of the fol- 
lowing layers of tissue does the blood accumulate? 

□ A. Between skin and dense eonneetive tissne layer 

□ B. Between loose eonneetive tissne layer and ga- 

lea aponenrotiea 

□ e. Between galea aponenrotiea and perieraninm 


□ D. Between perieraninm and ealvaria 

□ E. At the subcutaneous layer 


iJ 


An unconscious 54-year-old female is admitted to 


the hospital. A CT sean reveals a tumor in her brain, 
prodneing a tentorial herniation. When she regains 
eonseionsness, her right eye is direeted laterally and 
downward, with eomplete ptosis of her upper eyelid 
and pnpillary dilation. Which of the following lobes of 
the brain is affeeted by the tumor? 

□ A. Parietal 


□ B. Temporal 

□ e. Oeeipital 

□ D. Frontal 


□ E. Parietal and temporal 


tni? A 54-year-old man is admitted to the hospital 
with severe headaehes. A CT sean reveals a tumor in 
his brain oeenpying a portion of the anterior eranial 
fossa. Which of the following is responsible for the 
sensation of pain from headaehe in this ease? 


□ A. Meningeal branehes of the maxillary nerve 

□ B. Meningeal branehes of the mandibnlar nerve 

□ e. Meningeal branehes of the ethmoidal nerve 


□ D. Tentorial nerve 


□ E. C2 and C3 fibers 


A 55-year-old woman is admitted to the emer- 
geney department with ehest angina. ECG examination 
reveals an acute myoeardial infaretion. A series of 
medieations is administered to the patient, inelnding 
sublingual nitroglyeerin for redneing her blood pres- 
sure. Which of the following structures is most likely to 
be the route of absorption of this dmg? 

□ A. Deep lingnal vein 

□ B. Submandibuiar duct 

□ e. Sublingual duct 

□ D. Lingual vein 

□ E. Sublingual vein 


irt:- A 35-year-old man is admitted to the hospital with 
severe pain in the area of his right submandibular gland. 
Radiographie examination reveals a tumor of the gland. 
An ineision is made and the submandibular gland and 
its duct are removed. Which of the following nerves is 
most eommonly injnred in this type of proeednre? 

□ A. Buccal 


□ B. Lingual 

□ e. Inferior alveolar 


□ D. Nerve to mylohyoid 

□ E. Glossopharyngeal 
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íhV. A 22-year-old man is admitted to the emergeney 
department with a sinns infeetion. Radiographie ex- 
amination reveals posterior ethmoidal eell infeetion. 
Dnring physieal examination the patient eomplains of 
progressive loss of vision. Which of the following strne- 
tnres is most likely affeeted? 

□ A. Ophthalmie artery 

□ B. Nasoeiliary nerve 

□ e. Anterior ethmoidal nerve 

□ D. Troehlear nerve 

□ E. Optie nerve 


A 55-year-old male farmer is admitted to the 
emergeney department after falling from the hayloft in 
his barn. Radiographie examination reveals a small, 
depressed fraetnre of the sknll vertex and thrombosis of 
the snperior sagittal sinns. A day later the patient loses 
eonseionsness. What is the most likely eanse of his loss 
of eonseionsness? 


□ A. Obstrnetion of CSF resorption 

□ B. Obstmetion of the eerebral aqueduct (of 

Sylvius) 

□ e. Laeeration of the middle meningeal artery 

□ D. Fraetnre of the eribriform plate with CSF rhi- 

norrhea 


□ E. Anenrysm of the middle eerebral artery 


in her neek. Radiographie examination reveals the pres- 
enee of a eongenital pharyngeal pouch. Between which 
mnseles is this pouch loeated? 

□ A. Between styloglossns and stylopharyngens 

□ B. Between palatoglossal areh and median glos- 

soepiglottie fold 

□ e. Between upper and middle pharyngeal eon- 

strietors 

□ D. Between the erieopharyngeal and thyropha- 

ryngeal portions of inferior pharyngeal eon- 

strietor 

□ E. Between the middle and inferior pharyngeal 

eonstrietors 

íl^L' A 5-year-old boy fell from a tree and was admit- 
ted to the emergeney department unconscious. When 
an emergeney traeheostomy was performed, profnse 
dark venons bleeding snddenly oeenrred from the mid- 
line ineision over the traehea. Which of the following 
vessels was most likely aeeidentally cut? 

□ A. Superior thyroid vein 

□ B. Inferior thyroid vein 

□ e. Left braehioeephalie vein 

□ D. Middle thyroid vein 

□ E. Jugular areh eonneeting the anterior jugular 

veins 


iMI An 11-year-old boy visits the ontpatient elinie 
with a history of reenrrent infeetions of his tonsils. 
Which of the following lymph nodes is most likely to 
first beeome visibly enlarged during tonsillitis? 

□ A. Submandibular 


□ B. Parotid 

□ e. Jugulodigastric 

□ D. Submental 

□ E. Preauricular 


A 45-year-old man is admitted to the emergeney 
department with a red, painfnl eye. During physieal ex- 
amination it is noted that the eonjnnetiva of the affeeted 
eye is infeeted. Which of the following lymph node 
groups would be first involved if the infeetion spread? 

□ A. Submandibular 

□ B. Parotid 

□ e. Jugulodigastric 

□ D. Submental 

□ E. Preauricular 


I A 45-year-old woman visits the ontpatient elinie 
with past history of dysphagia, nighttime fits of cough- 
238 ing, repeated ehest infeetions, and a palpable swelling 


i^'jT A 55-year-old woman visits the ontpatient elinie 
eomplaining of loss of sensation in the posterior third 
of her tongue. Radiographie examination reveals Eagle’s 
syndrome, in which the styloid proeess and stylohyoid 
ligament are elongated and ealeified. Which of the fol- 
lowing nerves is most likely affeeted by Eagle’s syn- 
drome in this patient? 

□ A. Vagus 


□ B. Faeial 

□ e. Glossopharyngeal 

□ D. Hypoglossal 

□ E. Vestibnloeoehlear 


A 62-year-old man visits the ontpatient elinie 
eomplaining of spontaneons laerimation during eating. 
Which of the following nerves has developed a lesion 
to cause this eondition? 


□ A. Faeial nerve proximal to the genienlate 

ganglion 

□ B. Greater petrosal nerve 

□ e. Lesser petrosal nerve 

□ D. Laerimal nerve 


□ E. ehorda tympani 
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A 54-year-old woman is admitted to the emer- 
geney department after experiencing sndden problems 
with her vision for the preeeding 5 days. Radiographie 
examination reveals that an anenrysm of one of the 
arteries at the base of the brain is eompressing the op- 
tie ehiasm. Which of the following arteries will most 
likely be involved? 


□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 


; A 


with a sinns infeetion of two weeks’ dnration. Physieal 
examination reveals that the patient has foeal inflamma- 
tion, with mneosal edema in the inferior nasal meatns. 
Drainage from which of the following stmetnres is most 
likely to be obstmeted by this inflammation and edema? 


□ A. Anterior ethmoidal air eells 

□ B. Frontonasal duct 

□ e. Maxillary sinus 

□ D. Middle ethmoidal air eells 

□ E. Nasolaerimal duct 


i H-*: A 40-year-old woman snffers severe head trauma 
in a ear erash. After radiographie examination she is 
diagnosed with a fraetnre of the temporal bone result- 
ing in a lesion of the faeial nerve proximal to the origin 
of the ehorda tympani in the posterior wall of the tym- 
panie eavity. Which of the following functions would 
most likely remain intaet in this patient? 

□ A. Gontrol of mnseles in lower half of faee 

□ B. Gontrol of seeretions by submandibular gland 

□ e. Taste sensation from anterior two thirds of 

tongue 

□ D. Tear production by the laerimal gland 

□ E. Volnntary elosnre of the eyelid 


Gardiae pain is referred in some eases to the man- 
dible and the region of the TMJ. Cutaneous sensation 
over the angle of the mandible is normally supplied by 
which of the following nerves? 




□ 

A. 

□ 

B. 

□ 

e. 

□ 

D. 

□ 

E. 

01 

A 


□ E. Transverse eervieal nerve 


has a malignant tumor of the cecum. Which of the 


following lymph nodes of the neek is most frequently 
assoeiated with malignant tumors of the gastrointesti- 
nal traet? 

□ A. Left inferior deep eervieal 

□ B. Left supraclavicular 

□ e. Right inferior deep eervieal 

□ D. Right supraclavicular 

□ E. Jugulodigastric 

A 60-year-old man presents with a swelling in his 
neek. Physieal examination and biopsy show a benign 
tumor in his piriform reeess. The mucosa of the piri- 
form reeess must be anesthetized during the removal of 
the tumor. Which nerve supplies general sensation to 
the mucous membrane of the laryngeal vestibnle and 
piriform reeesses? 

□ A. External laryngeal 

□ B. Glossopharyngeal 

□ e. Hypoglossal 

□ D. Inferior laryngeal 

□ E. Internal laryngeal 

A young couple hiking in a wilderness area dis- 
eovered the body of a man apparently in his 20s. He 
appeared to have been dead a few days, but animal 
predation was minimal. A postmortem examination 
was performed by the county medieal examiner, and no 
evidenee of penetrating wounds (bullet, laeerations, 
ete.] was found. A plain radiograph showed a fraetnred 
hyoid bone, but the ealvaria and other bones appeared 
to be intaet. Which of the following is the most likely 
cause of death? 

□ A. Myoeardial infaretion (heart attaek] 

□ B. A fall from a height that resnlted in fatal in- 

ternal bleeding 

□ e. Subdural hematoma 

□ D. Strangulation 

□ E. Ingestion of a poisonons snbstanee 

A 40-year-old woman presents with severe head- 
aehes and dizziness. An MRI reveals a brain tumor, and 
a biopsy eonfirms it as a melanoma. She dies 2 months 
later. Pigmented lesions are not seen on her skin or 
sealp at the time of diagnosis or during postmortem 
examination. Which of the following is the most likely 
source of the malignant melanoma eells? 

□ A. Superior sagittal sinus 

□ B. Sphenoidal sinus 

□ e. Retina of the eye 

□ D. Pituitary gland 

□ E. Thymus 
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ANSWERS 

1 E. The ehild in this problem snffers from a fistnla 
that indieates an open malformation. This implies that 
the defeet mnst be due to failure of closure for both an 
internal and an external structure. This excludes the 
seeond pharyngeal areh and third pharyngeal pouch 
from being the ansvvers alone. A branehial fistnla re- 
sults from failnre of closure of both the seeond pharyn- 
geal pouch and the eervieal sinus, the eervieal sinus 
being the eonsolidation of the seeond throngh fonrth 
pharyngeal elefts, external structures. The thyroglossal 
duct extends from the thyroid to the tongne and failnre 
of its elosnre would not resnlt in an external defeet. 
The seeond pharyngeal groove merges with the third 
and fonrth pharyngeal grooves to form the eervieal si- 
nus. Failure of elosme of the seeond groove alone 
would not present with an open fistnla. 

GAS 954-955; GA 492-493 

2 A. The largest part of the paiate is formed by the 
seeondary palate, which is embryologieally derived 
from the lateral palatine proeesses. The median pala- 
tine proeess gives rise to the smaller primary palate, 
loeated anteriorly. The intermaxillary segment gives 
rise to the middle upper lip, premaxillary part of the 
maxilla, and the primary palate. The median nasal 
prominenees merge with eaeh other and the maxillary 
prominenees to give rise to the intermaxillary seg- 
ment. The frontonasal eminenee gives rise to parts of 
the forehead, nose, and eyes. 

GAS 1047-1054; GA 533-534 

3 A. A eoloboma of the iris is eansed by failnre of 
the retinal fissnre to elose dnring the sixth week. Ab- 
normal neural erest formation would lead to abnor- 
mal development of ehoroid, selera, and eornea be- 
cause these are derived from neural erest eells. 
Abnormal interaetion between the optie vesiele and 
eetoderm would lead to abnormal development of the 
entire eye beeanse a lens plaeode may fail to develop 
or develop abnormally. The iris would not be affeeted 
by abnormal development of the posterior ehamber. 
Weak adhesion between the layers of the optie vesiele 
leads to eongenital retinal detaehment. 

GAS 898-901; GA 460-461 

4 E. The anterior fontanelle is loeated at the junc- 
tion of the sagittal and eoronal sutures and eloses at 
aronnd 18 months of age. The posterior fontanelle is 
loeated at the jnnetion of the sagittal suture and lamb- 
doid suture, and it eloses at around 2 to 3 months. 
The mastoid fontanelle is loeated at the junction of 
the squamous suture and the lambdoid suture, and it 
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eloses at the end of the first year. The sphenoidal fon- 
tanelle is loeated at the jnnetion of the squamous 
suture and the eoronal suture and eloses at aronnd 2 
to 3 months. There is a lambdoid suture but not a 
lambdoid fontanelle. 

GAS 812-821; GA 430-431 

5 A. Thyroglossal duct eysts occur due to retention 
of a remnant of the thyroglossal duct along the path 
followed by the deseending thyroid gland during de- 
velopment. The path begins from the foramen cecum 
of the tongue and deseends in the midline to the final 
position of the thyroid. The sixth pharyngeal areh 
provides origin to mnseles and eartilage of the neek 
and would produce a midline mass eonneeted to the 
tongne. A branehial eyst or fistnla would not be pres- 
ent in the midline. The first pharyngeal areh gives rise 
to mnseles of mastieation and the mallens and incus. 
The third pharyngeal areh provides origin to the sty- 
lopharyngens mnsele and hyoid bone. 

GAS 964-968; GA 503-504 

6 E. The most eommon cause of eleft lip is failme 
of fusion of the maxillary proeess and the intermaxil- 
lary segment. Defeets loeated between the lateral na- 
sal prominenees and the maxillary proeesses would 
affeet the development of the nasolaerimal duct. Fail- 
ure of fusion of the medial nasal prominenees would 
produce a median eleft lip, a rare eongenital anomaly. 
The lateral and median nasal proeesses both arise 
from the nasal plaeodes and do not nndergo subse- 
quent fnsion. The lateral nasal prominenees do not 
fuse with eaeh other. 

GAS 813-816; GA 429-432 

7 A. The listed symptoms are typieal of first areh 
syndrome beeanse the first areh normally gives rise to 
mnseles of mastieation, mylohyoid, anterior belly of 
the digastrie, tensor tympani, tensor veli palatini, mal- 
leus, and incus. Abnormal development of the seeond 
areh would affeet the muscles of faeial expression, the 
stapes, and parts of the hyoid bone. Abnormal develop- 
ment of the third pharyngeal areh would affeet only the 
stylopharyngens and parts of the hyoid bone. Abnor- 
mal development of the fonrth and sixth areh would 
affeet various muscles and eartilages of the larynx and 
pharynx and would not prodnee the hypoplastie man- 
dible eharaeteristie of first areh syndrome. 

GAS 925; GA 456-457 

8 e. Obstrnetive hydroeephalns, in this ease resnlt- 
ing from obstrnetion of the eerebral aqueduct, refers to 
a eondition in which flow of eerebrospinal fluid [GSF] 
is obstructed within the ventrienlar system. This leads 
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to pressure inereasing in the CSF above the obstme- 
tion, explaining the enlarged lateral and third ventri- 
eles. Nonobstrnetive hydrocephalus is due to either 
excessive CSF production or ineffeetive CSF reabsorp- 
tion. This would lead to enlargement of all ventrienlar 
ehambers. Aneneephaly, also known as meroanen- 
eephaly, is a partial absenee of the brain and is due to 
defeetive closure of the anterior nenropore. Holopros- 
eneephaly is a failnre of eleavage of the forebrain and 
would result in a single fused ventriele. 

GAS 101, 834; GA 445 

9 e. Both the inferior parathyroid glands and the 
thymus are derived from the third pharyngeal pouch. 
Therefore, an eetopie thymus is likely to be assoeiated 
with eetopie parathyroid tissue, indieating abnormal 
development of the third pharyngeal pouch. The lin- 
gual tonsil develops from an aggregation of lymph 
nodnles on the tongue and is not assoeiated with de- 
velopment of the thymus. The submandibular gland 
develops from endodermal buds in the floor of the 
stomodenm and is not assoeiated with development 
of the thymus. The thyroid gland arises from an out- 
poeketing of the pharynx, deseending along the route 
of the thyroglossal duct, and it is not assoeiated with 
development of the thymus. Development of the 
lymph nodes is also not assoeiated with development 
of the thymus. 

GAS 206; GA 12, 102 

10 e. The defeet is likely in the development of 
third and fonrth pharyngeal ponehes beeanse the su- 
perior parathyroid glands are derived from the fonrth 
pouch, whereas the inferior parathyroid glands are 
derived from the third pouch. In addition, the third 
pouch gives rise to the thymus, and the parafollienlar 
eells of the thyroid gland are derived from the fonrth 
pharyngeal pouch. The first pouch gives rise to the 
tympanie membrane and eavity. The seeond pouch 
gives rise to the palatine tonsils and tonsillar sinus. 
GAS 964, 967; GA 515, 517 

11 e. Whereas all forms of elefts are eonsidered to 
have a mnltifaetorial etiology, eleft lip in partienlar 
seems to have a strong genetie faetor. This has been 
determined using stndies of twins. The other listed 
faetors may or may not play a role in the development 
of a eleft lip, but geneties remains the most important 
eansative faetor. 

GAS 813-816; GA 429-432 

12 e. Absenee of the thymns and inferior parathy- 
roid glands would be due to defeetive development of 
the third pharyngeal pouch, their normal site of origin. 


The first pouch gives rise to the tympanie membrane 
and eavity. The seeond pouch gives rise to the palatine 
tonsils and tonsillar sinus. The fourth pharyngeal 
pouch gives rise to the superior parathyroid glands and 
the parafollienlar eells of the thyroid gland. The fifth 
pharyngeal pouch contributes to the formation of the 
parafollienlar eells of the thyroid gland. 

GAS 206; GA 12, 102 

13 D. The third pharyngeal areh gives rise to the 
greater cornu and lower part of the hyoid bone, in 
addition to the stylopharyngens muscle. The maxil- 
lary prominenee is important in the development of 
the eheeks and upper lip. The mandibular promi- 
nenee is important in development of the mandible. 
The seeond pharyngeal areh gives rise to the lesser 
cornu and upper part of the hyoid bone. The fourth 
pharyngeal arehes, while extensively involved in 
development of the eartilage and mnseles of the lar- 
ynx, play no part in the development of the hyoid 
bone. 

GAS 803, 1034; GA 489, 504, 512-513 

14 E. A lateral eervieal eyst is caused by remnants 
of the eervieal sinus and would present anterior to the 
sternoeleidomastoid. A dermoid eyst is a eystie tera- 
toma that often occurs near the lateral aspeet of the 
eyebrow. A swollen lymph node is likely to present 
with pain. Aeeessory thyroid tissue is normally situ- 
ated along the route of deseent of the thyroglossal 
duct, either in the posterior tongue or along the mid- 
line of the neek. A eyst of the thyroglossal duct would 
be found in loeations similar to where aeeessory thy- 
roid tissue is found. 

GAS 954, 955; GA 492-493 

15 A. Noneommnnieating hydroeephalns, also 
known as obstrnetive hydroeephalns, is due to an 
obstrnetion to flow of CSF within the ventrienlar sys- 
tem. Excess prodnetion of CSF or distnrbed resorption 
of eSF gives rise to eommnnieating or nonobstrnetive 
hydroeephalns. An inereased size of the head ean oe- 
cur as a result of hydrocephalus but would not be a 
eansative faetor for hydroeephalns. Failnre of the neu- 
ral tube to elose may lead to aneneephaly or spina 
bifida, depending on the portion of the tube affeeted, 
but would not resnlt in hydroeephalns. 

GAS 101, 834; GA 445 

16 e. A normal Apgar seore indieates that the ehild 
appeared normal and healthy at birth, based on skin 
eolor, heart rate, reflexes, mnsele tone, and breathing. 
An atretie external aeonstie eanal oeenrs due to failure 
of the meatal plug to eanalize, an event that normally 
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occurs in late fetal life. Failure of the otie pit to form 
results in an absent otie vesiele and absenee of the 
membranons labyrinth. The first pharyngeal pouch 
gives rise to the tympanie membrane and eavity, and 
abnormal development would not affeet the external 
aeonstie meatns. Failnre of the auricular hilloeks to 
develop results in failnre of the external ear to de- 
velop. A degenerated tnbotympanie reeess would not 
lead to an atretie externai aeonstie meatns. 

GAS 796, 902-919; GA 472-474, 476 

17 D. The ehin and lower lip area are snpplied by 
the mental nerve, a braneh of the inferior alveolar 
nerve, which in turn is a braneh of the mandibnlar 
division of the trigeminal nerve. The auriculotempo- 
ral nerve snpplies the TMJ, the temporal region, the 
parotid gland, and the ear. The bneeal nerve is sen- 
sory to the internal snrfaee of the eheek. The lesser 
petrosal nerve is a parasympathetie nerve and would 
not be affeeted by herpes zoster, a disease of the dor- 
sal root ganglia. The infraorbital nerve provides sen- 
sory innervation to the upper lip. 

GAS 867-868, 933, 935, 1059-1060; GA 455, 483, 528 

18 B. The semilunar ganglion, also known as the 
trigeminal or Gasserian ganglion, is the loeation of 
the sensory nenron eell bodies of the trigeminal 
nerve. Tie douloureux is a eondition in which pain 
oeenrs over the area of distribntion of trigeminal 
nerve branehes. The genienlate ganglion is found on 
the faeial nerve and reeeives sensory fibers for taste 
and transmits preganglionie parasympathetie fibers. 
Inferior glossopharyngeal ganglion is part of the 
glossopharyngeal nerve, not the trigeminal nerve, 
and is not the site of the eell bodies mediating the 
pain. The otie ganglion, loeated on the mandibnlar 
division of the trigeminal nerve, eontains postgangli- 
onie parasympathetie eell bodies for parotid seere- 
tion. The pterygopalatine ganglion, loeated in the 
pterygopalatine fossa, also eontains postganglionie 
parasympathetie eell bodies for laerimation and mu- 
eosal seeretion. 

GAS 850-851, 932; GA 450-451, 487 

19 e. The ophthalmie braneh of the trigeminal 
nerve snpplies sensory innervation to the eyeball, 
leading to pain upon damage. Pain in the hard palate 
and lower eyelid and anesthesia of the upper lip 
would be earried by the maxillary braneh of the tri- 
geminal nerve. Paraesthesia over the bneeal portion of 
the faee would be mediated by the maxillary division 
of the trigeminal nerve. 

GAS 844, 852, 866-867; GA 444, 450-451, 455, 463, 
465, 469, 483-484, 487 


20 D. A tumor at the hypoglossal eanal would eom- 
press the hypoglossal nerve and affeet the genioglos- 
sus, a muscle it supplies. The palatoglossus is inner- 
vated by the vagus nerve, and the thyrohyoid is 
innervated by the ansa eerviealis (C1 to C3). The ge- 
niohyoid is snpplied by Cl, which runs with the hy- 
poglossal nerve after it passes throngh the hypoglos- 
sal eanal, and would therefore be unaffected. The 
mylohyoid is snpplied by the nerve to mylohyoid, a 
braneh of the mandibnlar nerve of the trigeminal 
nerve. 

GAS 812, 822, 824-827, 848-851, 854; GA 436-437, 
450-451, 494, 497, 531, 537 

21 e. The snperior salivatory nucleus is the auto- 
nomie nucleus for the faeial nerve. Parasympathetie 
fibers earried by the greater petrosal braneh of the fa- 
eial nerve are responsible for supply of the laerimal 
gland and sinnses, via the pterygopalatine ganglion. 
The genienlate ganglion eontains the eell bodies for 
taste from the anterior two thirds of the tongne earried 
by the ehorda tympani braneh of the faeial nerve. This 
braneh also earries the parasympathetie snpply for the 
submandibular and sublingual salivary glands. The 
auriculotemporal nerve provides sensory innervation 
to the temporal regions of the head, the TMJ, and gen- 
eral sensation from the ear. The inferior salivatory nu- 
cleus provides preganglionie parasympathetie fibers 
earried by the glossopharyngeal nerve that synapse in 
the otie ganglion, providing parotid stimnlation. The 
pterygopalatine ganglion inelndes fibers that innervate 
only laerimation and the nasal sinnses, but not taste on 
the anterior two thirds of the tongue. 

GAS 807, 848-852, 863-864; GA 451, 458-459, 463, 
473-474, 484, 537 

22 D. Thoraeie outlet syndrome is eharaeterized by 
the presenee of a eervieal rib, aeeessory mnseles, or 
eonneetive tissue bands that eonstriet the limited di- 
mensions of the thoraeie ontlet. The eervieal rib is 
usually loeated on the C7 vertebra and ean impinge 
on the braehial plexus, resulting in loss of some feel- 
ing to the upper limb. There would be no impinge- 
ment on the phrenie nerve beeanse it leaves C3 to C5 
direetly parallel with the vertebral eolnmn. The syn- 
drome does not inelnde rednetion of blood flow to the 
thoraeie wall beeanse of extensive anastomoses be- 
tween the vessels that snpply blood to the anterior 
thoraeie wall. Venons return from the head and neek 
is mainly throngh the internal jugular vein and would 
not be affeeted beeanse of this vein’s loeation near the 
midline of the body; thus, it would not be oeelnded or 
distended. 

GAS 233; GA 6, 57-59 
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23 C. The superior eervieal ganglion (SCG), which 
is the uppermost part of the sympathetie ehain, sup- 
plies sympathetie innervation to the head and neek. 
The usual symptoms for SCG injury are miosis and 
anhydrosis in the head and neek region. Postgangli- 
onie sympathetie nerves usually run alongside the 
arteries leading into the head and neek region. The 
submandibular ganglion does not earry sympathetie 
nerves to areas of the head and neek. The trigeminal 
ganglion inelndes only eell bodies from afferent sen- 
sory nerves from the head. The genienlate ganglion 
inelndes eell bodies for taste sensation from the ante- 
rior two thirds of the tongue, earried by the faeial 
nerve; it also transmits parasympathetie innervation 
to many seetions of the head and faee. The eiliary 
ganglion provides parasympathetie innervation to the 
eye and also has some sympathetie fibers eonrsing 
throngh but not synapsing; thus, it would not aeeonnt 
for the symptoms of the faee. 

GAS 45, 882, 895, 980-981; GA 190, 496 

24 A. The lingnal nerve joins the ehorda tympani in 
the infratemporal fossa, and a lesion to the lingnal 
nerve before it joins the ehorda tympani would ae- 
count for the loss of general sensation, with no loss to 
the speeial sense of taste and saliva prodnetion. If the 
ehorda tympani were injnred, the patient would pre- 
sent with a loss of taste (anterior two thirds of tongne) 
and a deerease in saliva prodnetion because the sub- 
mandibular and sublingual salivary glands would be 
dennervated. The inferior alveolar nerve provides 
sensory innervation to the mandibnlar teeth, but no 
such loss is present. The lesser petrosal nerve inner- 
vates postganglionie neurons snpplying the parotid 
gland, but no loss of salivation is present. The glos- 
sopharyngeal nerve provides taste innervation to the 
posterior third of the tongue, but there is no defieit 
present in this patient. 

GAS 937; GA 480, 484, 528-529, 532, 534 

25 E. The jugular foramen is the route of exit for 
three nerves (glossopharyngeal, vagus, and aeeessory 
nerves) and one vein (internal jugular) from the era- 
nial eavity. The glossopharyngeal nerve provides the 
sensory input for the gag reflex, whereas the vagus 
nerve provides the motor output. Nerve eompression 
within this foramen would lead to a loss of both sys- 
tems and thus no gag reflex. Tongue movements are 
snpplied by the hypoglossal nerve, which exits the 
skull through the hypoglossal eanal. The faeial nerve 
innervates the mnseles of the faee and would not be 
affeeted by this injury. Loss of sensation from the faee 
and sealp would be present only if there was involve- 
ment of the trigeminal nerve. Loss of hearing would 


be present with any eompression of the vestibnloeo- 
ehlear nerve. 

GAS 812, 821, 824-827, 852-853; GA 436-437 

26 E. The middle meningeal artery is a braneh of 
the maxillary artery and eonrses between the dura 
mater and skull elose to the area of the pterion. Any 
fraetnre or impaet trauma to this loeation typieally 
resnlts in a laeeration of the middle meningeal artery 
resnlting in an epidnral hematoma. The external ea- 
rotid artery ends behind the mandible by dividing 
into the maxillary and the snperfieial temporal arter- 
ies, and neither of these arteries direetly affeets the 
meninges of the brain. The deep temporal arteries do 
not penetrate the bony skull and thus would not eon- 
tribnte to an epidnral hematoma. 

GAS 814, 829, 845, 1066; GA 459, 483, 485 

27 A. An injury to the oculomotor nerve would 
cause the eye to point downward and laterally due to 
the unopposed eontraetions of the troehlear and ab- 
dneens nerves. The oenlomotor nerve also provides 
innervation to the levator palpebrae snperioris; thus, 
any injury would cause eomplete ptosis or drooping 
of the eyelid. The eonstrietion of the pupil is provided 
by parasympathetie nerves via the oenlomotor nerve. 
The optie nerve is responsible only for the sensory 
aspeet of light via the retina in the eye. The faeial 
nerve innervates the faeial mnseles, inelnding the or- 
bienlaris oculi, which snpplies the blink reflex. The 
eiliary ganglion could be damaged in this patient, but 
the loss of parasympathetie supply would not ade- 
quately explain the ptosis of the eyelid. The snperior 
eervieal ganglion provides sympathetie innervation to 
the head and neek, but no loss of sympatheties is 
evident in this patient. 

GAS 855, 1075; GA 450-451, 465, 469, 536 

28 B. The sealp is divided into five layers: skin, 
dense eonneetive tissne, aponenrosis, loose eonnee- 
tive tissue, and periostenm. Typieally, infeetions will 
be loeated in the loose eonneetive tissue because of 
the ease with which infeetions agents spread via the 
many veins loeated in this region. This area is usu- 
ally referred to as the “danger zone” of the sealp 
mainly beeanse sealp infeetions here ean be trans- 
mitted into the skull via emissary veins, then via 
diploie veins of the bone to the eranial eavity. The 
periostenm and bone are almost inseparable; thus, it 
is not likely to find infeetions between these layers. 
The areas between the dense eonneetive tissne and 
aponenrosis and between the eonneetive tissue and 
the skin layers do not inelnde eonneeting veins but 
mainly snperfieial veins of the head. The skin pro- 
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vides a very strong barher against infeetions; the 
epidermis and dermis layers are rarely seen sepa- 
rated, and thus the likelihood of an infeetion be- 
tween these areas would be rare. 

GAS 797, 874-878; GA 442 

29 A. An injnry to the left vagus nerve would 
cause the uvula to beeome deviated to the right. This 
is because of the innervation of the musculus uvulae 
muscle that makes up the eore of the uvula. If only 
one side is effeetively innervated, eontraetion of the 
aetive mnsele will deviate the uvula to the eontralat- 
eral side of the injnry [ipsilateral side of the unin- 
jured vagus nerve). In addition, the intaet levator 
veli palatini will pull the uvula to the intaet side. The 
right and left hypoglossal nerves innervate the tongue 
muscles and would not affeet the uvula. The glos- 
sopharyngeal nerve snpplies sensory innervation to 
the oropharynx and nasopharynx, but not motor in- 
nervation to these areas. 

GAS 1051; GA 82, 101, 104, 112, 191, 514 

30 E. The rima glottidis is the opening between the 
voeal folds and the arytenoid eartilages. The piriform 
reeess is the reeess lateral to the laryngeal opening of 
the laryngopharynx. The vestibnle is the region be- 
tween the epiglottis and rima glottidis. The ventriele 
is the area between the true and false voeal eords. The 
valleenla is a bilateral reeess anterior to the epiglottis 
in the laryngopharynx. 

GAS 1004-1005; GA 512 

31 D. Maxillary sinnsitis is an infeetion of the max- 
illary sinus, which is loeated in the body of the maxil- 
lary bone. Sharp pain ean be a major symptom of 
maxillary sinnsitis. The differenee between the re- 
maining answer ehoiees is the loeation of the sinus. 
The sphenoid sinus is loeated in the posterior naso- 
pharynx. The ethmoid sinnses are loeated laterosnpe- 
riorly to the nasal septnm. The frontal sinus is loeated 
in the frontal bone in the anterior part of the faee. 
GAS 797, 879, 1018, 1020, 1022; GA 487, 518, 525 

32 D. The vagus nerve is responsible for sensation 
in the mneosa of the larynx down to the level of the 
voeal folds, and also motor innervation of the mnseles 
that initiate a cough reflex and swallowing (motor). 
The mandibnlar nerve provides sensory innervation 
to the mouth and lower and lateral faee and motor 
innervation to the mnseles of mastieation. The maxil- 
lary nerve provides only sensory innervation to the 
midfaeial region surrounding the maxillary bone. The 
glossopharyngeal nerve provides sensory innervation 
to the pharynx and motor innervation to the stylopha- 


ryngens mnsele. The hypoglossal nerve innervates 
most of the mnseles of the tongue and is not assoei- 
ated with the cough reflex. 

GAS 1042; GA 508 

33 D. The pharyngotympanie (enstaehian) tube 
eonneets the middle ear and the nasopharynx and is 
the eondnit for spreading infeetions. The ehoanae are 
the openings between the nasal eavity and the naso- 
pharynx, but they are not involved in spreading infee- 
tion. The internal and external anditory meatnses are 
not direetly assoeiated with the middle ear but are 
assoeiated with the inner and outer ear, respeetively. 
The pharyngeal reeess is a slitlike opening loeated 
behind the entranee to the anditory tube in the naso- 
pharynx. Adenoids, enlarged masses of lymphoid tis- 
sue, ean develop there. 

GAS 909, 986; GA 473-475, 504-507, 520, 524 

34 B. The optie and oenlomotor nerves are respon- 
sible for the sensory and motor portions, respeetively, 
of the pnpillary light reflex. The optie nerve would 
include the sensory portion, but the faeial nerve only 
eloses the eyelid and does not affeet the pupil. The 
maxillary nerve only provides sensory innervation to 
the skin surrounding the maxillary bone. The oph- 
thalmie braneh of the trigeminal nerve provides sen- 
sory innervation to the eornea for the eorneal reflex, 
but not the light reflex. 

GAS 897-898; GA 465, 468 

35 e. The snperior orbital fissnre is the opening 
that allows the passage of the oenlomotor nerve and 
the troehlear nerve; the laerimal, frontal, and naso- 
eiliary branehes of ophthalmie division of the tri- 
geminal nerve; the abdneens nerve; the snperior and 
inferior divisions of the ophthalmie vein; and the 
sympathetie fibers from the eavernons plexus. The 
sensory and motor eomponents of the eorneal reflex 
are the ophthalmie division of the trigeminal nerve 
and the oenlomotor nerve, whereas the eye impair- 
ment is due to a lesion to the oenlomotor nerve, all 
of which are transmitted throngh the snperior orbital 
fissnre. The inferior orbital fissnre eontains the max- 
illary nerve, infraorbital vessels, and branehes of the 
sphenopalatine (pterygopalatine) ganglion. The op- 
tie eanal eontains the ophthalmie artery and optie 
nerve, in addition to sympathetie fibers. The fora- 
men rotundum eontains the maxillary nerve. The 
foramen ovale eontains the lesser petrosal nerve, the 
mandibnlar division of the trigeminal nerve, the ae- 
eessory middle meningeal artery, and the emissary 
veins. 

GAS 824-825, 884-885; GA 430, 437, 460, 486 
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36 B. The fadal nerve innervates the stapedins 
mnsde, which is responsible for limiting movement 
of the stapes, thereby redneing the intensity of the 
sonnd entering the inner ear. The hypoglossal nerve 
innervates tongne mnseles; the aeeessory nerve sup- 
plies the trapezius and sternodeidomastoid mnseles; 
the vagus does not provide any innervation for sound 
in the ear; and the glossopharyngeal nerve only sup- 
plies general sensation to the middle ear eavity and 
tympanie membrane, plus muscle innervation to the 
stylopharyngens mnsele. 

GAS 911-919; GA 474 

37 B. The vagus nerve innervates a part of the exter- 
nal anditory meatus and, when stimnlated, ean trigger 
a cough reflex in about 20% of people. This is thought 
to be due to “referred sensation” from the vestibnle of 
the larynx, which is innervated by the vagus nerve. 
The vestibnloeoehlear nerve is assoeiated only with 
the inner ear. The trigeminal nerve does provide some 
innervation to the external anditory meatns but does 
not affeet the cough reflex as does the vagus nerve. 
The auricular braneh of the faeial nerve only provides 
a small amonnt of general sensory supply to the exter- 
nal ear; it is not assoeiated with the cough reflex. 

GAS 814, 904, 1069; GA 472-473 

38 e. The recurrent laryngeal nerve snpplies most of 
the motor innervation to the larynx and sensation be- 
low the true voeal folds. The thyroid gland and the re- 
enrrent laryngeal nerve are in elose proximity and thus 
the nerve is likely to be injnred with a thyroideetomy. 
Injnry to the reenrrent laryngeal nerve ean resnlt in 
speeeh defeets, inelnding hoarseness. The snperior la- 
ryngeal nerve has two branehes: the internal laryngeal 
nerve innervates the mucous membranes of the larynx 
above the voeal folds, and the external laryngeal nerve 
innervates the erieothyroid mnsele, which tenses the 
voeal folds. The glossopharyngeal nerve is loeated su- 
periorly to the true voeal folds and would not be af- 
feeted by this proeednre. 

GAS 967; GA 503-504, 515-517 

39 B. The snperior eervieal ganglion provides sym- 
pathetie innervation to the faee and neek regions. Sym- 
patheties travel along the branehes of the internal ea- 
rotid artery, and one result of stimulation of these 
nerves is to dilate the pupil during a sympathetie re- 
sponse [“flight or hght”). The oenlomotor nerve would 
not affeet the dilation of the pupil; rather, its stimula- 
tion resnlts in the eonstrietion [parasympathetie 
nerves). The nervns intermedins is the parasympa- 
thetie eomponent to the faeial nerve and affeets only 
laerimation of the eye. The Edinger-Westphal nucleus 


is the loeation of the eell bodies of the preganglionie 
parasympathetie nenrons that are earried by the oculo- 
motor nerve [not sympatheties). The trigeminal gan- 
glion only provides sensory innervation to the faee and 
eye but has no motor effeet on the pupil. 

GAS 45, 882, 895, 980-981; GA 190, 496 

40 e. The greater petrosal nerve, a parasympathetie 
braneh of the faeial nerve, provides innervation to the 
laerimal gland of the orbit. The ehorda tympani pro- 
vides innervation to the submandibular and sublingual 
glands and also taste to the anterior two thirds of the 
tongne. The deep petrosal nerve earries sympathetie 
innervation to the blood vessels and mucous glands of 
the head and neek. The lesser petrosal nerve provides 
parasympathetie innervation to the parotid gland. The 
nasoeiliary nerve provides sensory innervation to the 
ethmoid sinnses and the eornea as well as innervation 
to the skin of the eyelids and snperior nose regions. 
GAS 852, 917-918, 945, 1016, 1029, 1047; GA 463, 472, 
487 

41 e. The maxillary sinus is loeated inferior to the 
orbit. Any tranma to the inferior bony wall of the or- 
bit will likely displaee the orbital structures in the 
eompartment to the spaee below the orbit [maxillary 
sinus). The ethmoid sinus is loeated superiorly and 
medially to the orbit, whereas the frontal sinus is lo- 
eated superiorly to the orbit. The nasal eavity is to- 
ward the midline and is not inferior to the orbit. The 
sphenoid sinus is deeper into the faeial region but is 
not inferior to the orbit. 

GAS 797, 879, 1018, 1020, 1022; GA 487, 518, 525 

42 B. The snperior ophthalmie vein drains direetly 
into the eavernons sinus. The danger area of the faee 
is loeated in the triangnlar region from the lateral 
angle of the eye to the middle of the upper lip, near 
the nose, and is drained by the faeial vein. The faeial 
vein eommnnieates direetly with the eavernons sinus 
through the superior ophthalmie vein. The pterygoid 
venons plexus communicates with the eavernons si- 
nus through the inferior ophthalmie vein, but it is not 
direetly eonneeted to the eavernons sinus. The basilar 
venous plexus eonneets the inferior petrosal sinnses 
and eommnnieates with the internal vertebral venous 
plexus. The parietal emissary veins and frontal ve- 
nous plexus do not eommnnieate direetly with the 
eavernons sinus. 

GAS 893, 1027; GA 467 

43 e. A lesion of the faeial nerve is likely to lead to 
the symptoms deseribed [drooping mouth, unable to 
elose right eye, and food eolleetion in the oral vesti- 
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bule) because the muscles of faeial expression are 
paralyzed. There is a bony prominenee over the faeial 
nerve loeated on the medial wall of the middle ear. 
Beeanse of its elose proximity, the faeial nerve ean be 
damaged due to otitis media. The other nerves listed 
are not loeated in elose proximity to the middle ear 
and, if injnred, would not present with the symptoms 
deseribed. 

GAS 855, 872, 945; GA 451, 458-459, 463, 473-474, 
484, 537 

44 e. The arterial eirele [of Willis) reeeives its 
blood snpply from the internal earotid and vertebral 
arteries. The aetnal eirele is formed by the bifnreation 
of the basilar, posterior eerebral, posterior eommnni- 
eating, internal earotid, anterior eerebral, and anterior 
eommnnieating arteries. The middle eerebral artery is 
the lateral eontinnation of the internal earotid artery. 
Althongh it reeeives its blood snpply from the arterial 
eirele (of Willis), it does not aetnally form any part of 
the eirele. 

GAS 837-838; GA 452 

45 E. The sigmoid venons sinus empties into the 
internal jugular vein and drains the eranial vault. It 
runs along the posterior eranial fossa near the suture 
between the temporal and oeeipital bones. The supe- 
rior sagittal sinus lies within the snperior aspeet of the 
longitndinal fissnre, between the two eerebral hemi- 
spheres. The inferior sagittal sinus runs inferior to the 
snperior sagittal sinus within the falx eerebri and 
joins the great eerebral vein [of Galen) to form the 
straight sinus. The straight sinus drains the great ee- 
rebral vein [of Galen) into the eonflnenee of sinnses. 
The eavernons sinus is loeated within the middle era- 
nial fossa and reeeives the ophthalmie veins, the 
greater petrosal sinus, and other venons vessels. 

GAS 842-844; GA 445 

46 e. The tumor is eompressing the faeial nerve, 
which runs throngh the internal aeonstie meatus 
along with the vestibnloeoehlear nerve, which pro- 
vides sense of taste to the anterior two thirds of the 
tongne via the ehorda tympani and also mediates all 
of the faeial mnseles, except the mnseles of mastiea- 
tion. The mandibnlar braneh of the trigeminal nerve 
eonrses throngh the foramen ovale and mediates mo- 
tor to the mnseles of mastieation and sensory to the 
lower third of the faee. The maxillary braneh of the 
trigeminal passes throngh the foramen rotundum and 
is sensory to the middle third of the faee. The jugular 
foramen has the glossopharyngeal, vagus, and aeees- 
sory nerves eonrsing throngh it. Finally, the snperior 
orbital fissnre has the ophthalmie braneh of the tri- 


geminal nerve eonrsing throngh it, along with the 
oenlomotor, troehlear, and abdneens nerves. 

GAS 855, 872; GA 451, 458-459, 463, 473-474, 484, 
537 

47 E. The snbmental lymph nodes drain ronghly 
the anterior two thirds of the mouth and tongne, in- 
elnding the lower lips. The oeeipital nodes serve the 
inferoposterior aspeet of the head. The parotid nodes 
lie anterior to the ear and serve the region of the lat- 
eral aspeet of the eye, the parotid gland, and anterior 
ear. The retropharyngeal nodes lie posterior to the 
pharynx and drain the posterior aspeet of the throat 
and pharynK. The jugulodigastric node is a large node 
posterior to the parotid gland and just below the angle 
of the mandible, and it reeeives lymph from much of 
the faee and sealp. 

GAS 872, 983-984, 1044, 1058; GA 458, 502-503 

48 A. The abdneens nerve would be affeeted first due 
to aneurysmal dilation of the internal earotid artery 
[IGA) beeanse the nerve runs in elosest proximity to the 
artery within the eavernons sinus. The other nerves 
rnnning in the wall of the cavernous sinus are the ocu- 
lomotor nerve, troehlear nerve, and both the maxillary 
and ophthalmie branehes of the trigeminal nerve. Eaeh 
of these nerves, however, eonrses along, or within, the 
lateral walls of the eavernons sinus and may not be im- 
mediately affeeted by an anenrysm of the ICA. 

GAS 844; GA 445, 450, 452 

49 e. The lingnal nerve is the most likely nerve 
damaged beeanse there is loss both of taste and gen- 
eral sensory snpply to the anterior two thirds of the 
tongne, which is innervated by the lingnal nerve, 
which at this point has been joined by the ehorda 
tympani. The ehorda tympani would be a likely 
ehoiee; however, it earries only taste and does not 
mediate other general sensation to the tongue. The 
auriculotemporal nerve is a posterior braneh of the 
mandibnlar division of the trigeminal nerve and in- 
nervates skin near the ear and temporal region. The 
mental nerve is the terminal braneh of the inferior 
alveolar nerve and innervates the skin of the ehin. 
GAS 935; GA 480, 484, 528-529, 532, 534 

50 B. The auriculotemporal nerve is a posterior 
braneh of the mandibular division of the trigeminal 
nerve. It eneireles the middle meningeal artery and 
eonrses medially to the TMJ and then aseends up 
near the anriele. Beeanse this nerve snpplies the TMJ 
and skin of the external anditory eanal, pain from the 
joint ean be referred to the ear as in this ease. 
The faeial nerve eonrses over the aseending ramus of 
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the mandible, passing snperfieial to the masseter 
mnsele and below the TMJ throngh the parotid gland, 
and would not be involved in this problem. The lesser 
petrosal nerve eomses through the middle eranial 
fossa and exits throngh the foramen ovale, where it 
joins the otie ganglion. The vestibnloeoehlear nerve 
exits the eranial eavity throngh the internal aeonstie 
meatns and innervates stmetnres in the inner ear. Fi- 
nally, the ehorda tympani is a braneh of the faeial 
nerve and joins the mandibnlar division of the tri- 
geminal nerve anterior to the TMJ. 

GAS 826-827, 904; GA 455, 483-485 

51 D. The otie ganglion is the loeation of the post- 
ganglionie parasympathetie nenral eell bodies inner- 
vating the parotid gland. The ganglion lies on the 
mandibular division of the trigeminal nerve near the 
foramen ovale. The trigeminal ganglion eontains eell 
bodies for nenrons innervating sensory aspeets of the 
faee. The inferior salivatory nucleus lies within the 
brainstem and eontains preganglionie parasympa- 
thetie nenrons whose axons pass within the lesser 
petrosal nerve to the otie ganglion for synapse in the 
snpply of the parotid. The snperior eervieal ganglion 
has the eell bodies of postganglionie sympathetie fi- 
bers innervating sympathetie stmetnres to the head. 
The submandibular ganglia eontain the eell bodies of 
postganglionie parasympathetie fibers innervating the 
sublingual and submandibular salivary glands. 

GAS 853, 864, 937; GA 484 

52 B. The araehnoid villi are extensions of the 
araehnoid mater into the snperior sagittal sinus. The 
villi aliow for proper drainage of the GSF into the ve- 
nous bloodstream from the snbaraehnoid spaee in 
which the CSF eirenlates. The villi are a emeial ele- 
ment in maintaining proper intraeranial pressnre and 
eireniation of the GSF. 

GAS 101, 834; GA 445 

53 e. The afferent/sensory limb of the eorneal 
(blink] reflex is earried by the nasoeiliary nerve. It is 
a braneh of the ophthalmie division of the trigeminal 
nerve. The frontal and laerimal nerves provide cuta- 
neous snpply to parts of the orbit and faee, but they 
do not innervate the eornea. The faeial nerve is the 
efferent limb of the eorneal reflex and mediates 
the elosing of both eyes in response to irritation of the 
eornea. The oenlomotor nerve mediates the reopen- 
ing of the eyes by eontraetion of the levator palpebrae 
snperioris. The optie nerve also innervates the eye for 
the sense of vision and is the afferent limb of the pu- 
pillary light reflex. 

GAS 894-897; GA 465, 469 


54 D. Kiesselbaeh (also ealled Little) plexus is an 
anastomosis of four arteries on the anterior nasal sep- 
tum. The four arteries are the anterior ethmoidal ar- 
tery, sphenopalatine artery, snperior labial artery, and 
greater palatine artery. The two largest eontribntors, 
however, are the septal branehes of the sphenopala- 
tine (from the maxillary artery) and snperior labial 
arteries (branehes of the faeial artery, which in turn is 
a braneh of the external earotid artery). 

GAS 813, 814, 819-820, 1016, 1018, 1020; GA 507, 520 

55 B. The palatine tonsils lie in tonsillar beds with 
muscular (eovered with mucosa) anterior and poste- 
rior pillars forming the bonndaries of the bed. These 
pillars are formed by the palatoglossal areh, anteri- 
orly, and the palatopharyngeal areh, posteriorly. The 
anterior pillar, part of the palatoglossal areh, eontains 
the palatoglossns muscle; the posterior pillar, pro- 
vided by the palatopharyngeal areh, is formed by the 
palatopharyngens mnsele. 

GAS 990, 992, 993, 1051; GA 12, 504-505, 520, 532- 
534 

56 A. The posterior erieoarytenoid mnseles lie on 
the snperoposterior aspeet of the lamina of the erieoid 
eartilage. When these mnseles eontraet, they cause 
lateral rotation (abdnetion) of the voeal proeesses of 
the arytenoid eartilages, thereby opening the spaee 
between the voeal folds, the rima glottidis. The lateral 
erieoarytenoid is involved with addneting the aryte- 
noid eartilage and elosing the rima glottidis. The thy- 
roarytenoid mnseles lie alongside either voeal liga- 
ment and are also involved in addneting the voeal 
folds. The transverse arytenoid muscle eonneets both 
arytenoid eartilages and also aids in elosing the rima 
glottidis. Finally, the erieothyroid mnsele is loeated on 
the anterior aspeet of the erieoid eartilage and aids in 
elongation and tensing of the voeal folds. 

GAS 1006; GA 507, 513 

57 e. The parotid duct, also known as the Stensen’s 
duct, erosses the masseter muscle transversely and 
extends to the oral eavity. The faeial artery ean be 
palpated in the groove anterior to the mandibnlar 
angle. The faeial vein lies anterior to the artery, pass- 
ing toward the angle of the lips, but does not aseend 
in elose proximity to the masseter. All of the other 
vessels are loeated more deeply and eannot be pal- 
pated. 

GAS 863, 1044; GA 456-457 

58 e. Beeanse of the snrgieal division of the ansa 
eerviealis, the sternohyoid muscle will most likely be 
paralyzed following this tumor reseetion. The ansa 
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eerviealis innervates the strap mnseles, ineinding the 
sternohyoid, sternothyroid, and omohyoid mnseles. 
The sternoeleidomastoid is innervated by the aeees- 
sory nerve, the spinal aeeessory nerve, and would not 
be involved with this snrgery. The platysma is loeated 
most superficially on the neek and is innervated by 
eervieal braneh of the faeial nerve. The trapezins 
muscle is also innervated by the spinal aeeessory 
nerve and plays no role in ansa eerviealis fnnetions. 
Finally, the erieothyroid muscle is innervated by the 
external laryngeal braneh of the vagus and would not 
be affeeted by the snrgery. 

GAS 964, 974; GA 496-497, 531 

59 A. The spinal aeeessory nerve passes aeross the 
posterior triangle of the neek and innervates both the 
trapezins muscle and the sternoeleidomastoid muscle 
for the respeetive side of the body. Upon snrgieal divi- 
sion of the nerve, the patient will lose the ability to 
raise the respeetive shonlder and will demonstrate 
weakness in tnrning the head to the opposite side. 
The trapezins will also lose tone and the shonlder will 
droop. The ansa eerviealis innervates strap mnseles of 
the neek and, if cut, would not prodnee drooping of 
the shonlder. The faeial nerve does not pass throngh 
any of the triangles of the neek; however, if it were 
divided, paralysis would result in the mnseles of fa- 
eial expression. The hypoglossal nerve innervates the 
intrinsie mnseles of the tongue, plus the genioglossus, 
hyoglossus, and styloglossns and, if injnred, would 
not resnlt in any of the patient’s symptoms. 

GAS 973-974; GA 37, 450-451, 494, 537 

60 e. Four nerves partieipate in providing cutaneous 
supply to the neek. The nerves are the supraclavicular, 
great auricular, transverse eervieal, and the lesser oe- 
eipital. The area over the angle of the jaw is innervated 
by the great auricular nerve. It aseends from spinal seg- 
ments from C2 and C3 and innervates the skin over the 
angle of the jaw and posteroinferior to the anriele of 
the ear. The transverse eervieal also originates from 
C2-3 spinal segments but passes anteriorly to innervate 
the anterior and lateral aspeets of the neek. The lesser 
oeeipital nerve innervates skin in the area of the baek 
of the neek and posterior oeeipnt. The supraclavicular 
nerves originate from C3-4 and innervate the more in- 
ferior aspeets of the neek, the upper deltoid region, and 
skin inferior to the elavieles. 

GAS 974-975; GA 494, 496-497 

61 e. Beeanse of its size and vnlnerable position 
during birth, the sternoeleidomastoid muscle is in- 
jured more often than other mnseles of the head and 
neek dnring birth. When aeting alone, the aetion of 


this muscle is to turn the head to the opposite side 
and bend it toward the ipsilateral shonlder. When us- 
ing both mnseles, the head will flex toward the ehest. 
Therefore, the most likely mnsele to have been in- 
jured here is the left sternoeleidomastoid muscle. 

GAS 970-971; GA 492-493 

62 e. The most likely structures one would eneonn- 
ter while performing a midline ineision below the isth- 
mus of the thyroid gland would be the inferior thyroid 
vein and the thyroidea ima artery. The inferior thyroid 
vein drains typieally to the left braehioeephalie vein, 
which erosses snperfieially, just inferior to the isthmns. 
The thyroidea ima artery arises from the aortie areh, 
vertebral artery, or other source but is not a eonstant 
structure. The middle thyroid veins drain the thyroid 
gland to the internal jugular vein and are snperior to 
the ineision site. The inferior thyroid arteries braneh 
from either snbelavian artery and meet the thyroid 
gland at an oblique angle. They would not be ligated 
with a midline ineision. The braehioeephalie veins are 
inferior to the site of ineision. 

GAS 967; GA 503-504, 515 

63 D. The reenrrent laryngeal nerve is the most 
likely nerve damaged dnring the snrgery beeanse it 
runs in elose proximity to the inferior thyroid artery 
and is easily injnred or transeeted with the artery if 
extreme eare is not exercised dnring operative proee- 
dures. The recurrent laryngeal nerve innervates the 
majority of the voeal mnseles that open and elose the 
rima glottidis, in addition to providing sensory supply 
to the larynx below the voeal folds. Even relatively 
mild tranma to the nerve ean result in hoarseness. 
The internal braneh of the snperior laryngeal nerve is 
not in elose proximity to the inferior thyroid artery 
and pierees the thyrohyoid membrane to enter the 
pharynx. The ansa eerviealis lies lateral to the site of 
snrgery and does not innervate any structures that, if 
paralyzed, would cause hoarseness. 

GAS 967; GA 503-504, 515-517 

64 E. The vagus nerve exits the skull at the jugular 
foramen and is responsible for motor innervation to the 
smooth mnseles of the traehea, bronehi, and digestive 
traet, in addition to the muscles of the palate, pharynx, 
larynx, and snperior two thirds of the esophagns. The 
ansa eerviealis innervates the strap mnseles of the neek, 
with the exception of the thyrohyoid mnsele. The eervi- 
eal sympathetie trunk does not enter into the jugular 
foramen; it runs behind the earotid sheath, parallel with 
the internal earotid artery; its earotid braneh aeeompa- 
nies the artery into the earotid eanal and earries sympa- 
thetie fibers to deep areas of the head. Damage to the 
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external laryngeal nerve would result in paralysis of the 
erieothyroid mnsele, presenting as an easily fatigned 
voiee with hoarseness. Injnry to the hypoglossal nerve 
would result in protrnsion of the tongne toward the af- 
feeted side and moderate dysarthria. 

GAS 203, 211-213, 217, 345, 807, 849-851, 853-854; 
GA 537 

65 B. The hypoglossal nerve provides motor inner- 
vation to the mnseles of the tongne, with the exception 
of the paiatoglossns. Injnry to the hypoglossal nerve 
would result in deviation of the tongne toward the af- 
feeted side when the tongne is protrnded (in this ease 
the right side), due mainly to the unilateral eontraetion 
of left genioglossns, and moderate dysarthria. Injnry to 
the glossopharyngeal nerve would result in loss of taste 
in the posterior third of the tongue and a loss of soft 
palate sensation and gag reflex on the affeeted side. 
The inferior alveolar nerve snpplies the tissnes of the 
ehin and lower teeth. The lingnal nerve eonveys para- 
sympathetie preganglionie fibers to the submandibular 
ganglion and general sensation and taste fibers for the 
anterior two thirds of the tongne. Injnry to the vagus 
nerve would cause sagging of the soft palate, deviation 
of the uvula to the unaffected side, hoarseness, and 
diffienlty in swallowing and speaking. 

GAS 855, 1041, 1043-1044; GA 450-451, 494, 497, 531, 
537 

66 e. Dnring removal of the tumor, the internal 
braneh of the snperior laryngeal nerve was injnred. 
lnjury to this nerve resnlts in loss of sensation above 
the voeal eords, at the entranee to the larynx, and loss 
of taste on the epiglottis. Loss of sensation in the laryn- 
geal vestibule ean preeipitate aspiration of fluid into 
the larynx, traehea, and lungs. The pharyngeal nerve 
of the vagus supplies motor innervation to the mnseles 
of the pharynx, except the stylopharyngens (glosso- 
pharyngeal nerve). lnjury to the hypoglossal nerve 
would result in protrnsion of the tongne toward the 
affeeted side and moderate dysarthria. The lingnal 
nerve eonveys parasympathetie preganglionie fibers to 
the submandibular ganglion and general sensation and 
taste fibers for the anterior two thirds of the tongne. 
The reenrrent laryngeal provides sensory fibers to the 
larynx below the voeal eords and motor fibers to all of 
the mnseles of the larynx except for the erieothyroid. 
GAS 996-1012; GA 495, 508, 514 

67 A. The posterior erieoarytenoids are the only 
muscle of the larynx that abdnets the voeal eords. The 
remaining answer ehoiees are mnseles that aet in ad- 
dnetion of the voeal eords. 

GAS 1006; GA 507, 513 


68 B. The external braneh of the snperior laryngeal 
nerve eonrses together with the snperior thyroid ar- 
tery for much of its route. The eervieal sympathetie 
trunk is loeated more laterally and quite posteriorly to 
this loeation. The inferior root of the ansa eerviealis is 
loeated more snperfieially in the anterior neek. The 
internal braneh of the snperior laryngeal nerve takes 
a route superior to that of the external braneh and the 
snperior thyroid artery and would be unlikely to be 
injnred in this ease. The reenrrent laryngeal nerve 
terminates inferiorly, passing into the larynx in rela- 
tion to the inferior thyroid artery or its branehes. 

GAS 996, 1012; GA 514 

69 e. The external snrfaee of the tympanie mem- 
brane is innervated primarily by the auriculotemporal 
nerve, a braneh of the mandibnlar division of the tri- 
geminal nerve. Damage to this nerve would addition- 
ally result in painful movements of the TMJ because 
this joint reeeives innervation from the same nerve. 
Taste in the anterior two thirds of the tongne is sup- 
plied by the faeial nerve and would be unaffected in 
this injury. The sensory innervation of the nasal eav- 
ity is snpplied by the ophthalmie and maxillary divi- 
sions of the trigeminal nerve and would be unaffected 
by injury to the tympanie membrane. Sensory inner- 
vation to the larynx is provided by the vagus nerve, 
whereas the pharynx reeeives sensory fibers from the 
glossopharyngeal and vagus nerves. The palate is 
snpplied by the maxillary divisions of the trigeminal 
nerve and would be unaffected by this injnry. 

GAS 904; GA 455, 483-485 

70 B. Both the stapedins and tensor tympani nor- 
mally fnnetion to dampen movements of the middle 
ear ossieles, thereby mnting sound and preventing 
hyperaensis. The stapedins would be the sonree of 
hyperacusis in this problem beeanse it reeeives its 
innervation from the faeial nerve. The tensor tym- 
pani reeeives motor innervation from the mandibn- 
lar division of the trigeminal nerve. The posterior 
belly of the digastrie and the stylohyoid reeeive in- 
nervation from the faeial nerve, but their paralysis 
would not cause hyperacusis. Damaged innervation 
of the erieothyroid, which is supplied by the external 
braneh of the snperior laryngeal nerve, would not 
resnlt in hyperaensis. 

GAS 906, 910-911; GA 474 

71 e. The greater petrosal nerve earries parasympa- 
thetie fibers that are involved in the innervation of the 
laerimal gland, as well as the mneosal glands of 
the nose, palate, and pharynx. As a result, an injury to 
the right greater petrosal nerve would be expected to 
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result in deereased laerimal seeretions for the right eye. 
The sublingual and submandibular glands reeeive their 
parasympathetie fibers from the faeial nerve via the 
ehorda tympani and the lingual nerve. They would be 
unaffected by this lesion. The parotid gland reeeives its 
parasympathetie seeretory innervation from the glos- 
sopharyngeal nerve via the lesser petrosal and auricu- 
lotemporal nerves and would be nnaffeeted. Taste to 
the anterior tongne is provided by the faeial nerve via 
the ehorda tympani, and general sensation to the ante- 
rior tongue is provided by the mandibular division of 
the trigeminal nerve via the lingnal nerve. 

GAS 852, 917, 918, 945, 1016, 1029-1030, 1047; GA 463, 
472, 487 

72 e. Parasympathetie innervation of the parotid 
gland is provided by axons earried by the glossopha- 
ryngeal nerve that emerge from the tympanie plexus 
of the middle ear as the lesser petrosal nerve. These 
preganglionie parasympathetie fibers terminate by 
synapses in the otie ganglion, which snpplies the se- 
eretory parasympathetie innervation to the parotid 
gland. Glandnlar seeretions of the nasal eavity, soft 
palate, and laerimal gland all reeeive parasympathetie 
innervation from the fibers of the greater petrosal 
nerve and would remain intaet foliowing a tympanie 
plexus lesion. Axons for seeretory innervation to the 
sublingual and submandibular glands are earried by 
the faeial nerve, then eonrse throngh the ehorda tym- 
pani, before synapsing in the submandibular gan- 
glion, with postganglionie fibers eventnally reaehing 
the glands via the lingnal nerve. 

GAS 863-865; GA 456, 458-459, 480 

73 B. The inferior alveolar braneh of the mandibnlar 
division of the trigeminal nerve provides sensory in- 
nervation to the mandibnlar teeth and would require 
anesthesia to abolish painfnl sensation. The lingnal 
nerve provides taste and sensation to the anterior two 
thirds of the tongue and earries general sensory fibers, 
taste fibers, and parasympathetie fibers. It does not 
provide sensory innervation to the teeth. The bneeal 
nerve provides sensory innervation to the inner snrfaee 
of the eheek. The mental nerve is the distal eontinna- 
tion of the inferior alveolar nerve as it exits the mental 
foramen of the mandible and does not affeet the teeth. 
The nerve to the mylohyoid is a motor braneh of the 
inferior alveolar nerve that snpplies the mylohyoid and 
the anterior belly of the digastrie. 

GAS 937; GA 480, 483, 528 

74 D. Part of the lateral pterygoid mnsele has its 
insertion on the artienlar disk within the TMJ and 
would be most affeeted by the inflammation of this 


joint. The temporalis muscle inserts upon the eoro- 
noid proeess and retraets the jaw. The medial ptery- 
goid mnsele extends from the medial snrfaee of the 
lateral pterygoid plate to the mandible and func- 
tions in elevation of the jaw. The masseter extends 
from the zygomatie areh to the lateral ramus of the 
mandible and elevates the jaw. The bneeinator pulls 
baek the angle of the mouth and flattens the 
eheek. 

GAS 925, 930-931; GA 480-482, 484 

75 D. The troehlear nerve innervates the snperior 
oblique muscle, which aets to move the pupil down- 
ward and laterally. It is the only muscle that ean 
depress the pupil when the eye is addneted. When 
an individnal waiks down stairs, this eye motion is 
initiated, and diplopia resnlts if it is not fnnetioning 
properly. The optie nerve provides vision, and a le- 
sion of this nerve would not resnlt in diplopia when 
an affeeted individual walks down the stairs, but 
rather diminished vision or blindness. The oculo- 
motor nerve snpplies the snperior, inferior, and 
medial rectus as well as the inferior oblique. Over- 
all, innervation from the oenlomotor nerve resnlts 
in upward and inward movements of the eye, and a 
lesion of this nerve would not induce diplopia in an 
individnal walking down stairs. The abdneens nerve 
innervates the lateral reetns mnsele, which abdnets 
the eye, and damage would not induce the diplopia 
presented in this problem. The frontal nerve is 
a braneh of the ophthalmie division of the trigemi- 
nal nerve and provides sensory innervation to the 
forehead. 

GAS 848, 850-851, 855; GA 450-451, 465, 536 

76 E. The snperior oblique mnsele turns the pupil 
downward from the addneted position. Inability to 
perform this motion, in eonjnnetion with diplopia 
when walking down stairs, indieates damage to the 
troehlear nerve. The abdneens innervates the lateral 
reetns, resnlting in abdnetion of the eye. The oculo- 
motor nerve snpplies the snperior, inferior, and me- 
dial reetns as well as the inferior oblique. Overall, 
innervation from the oenlomotor nerve resnlts in up- 
ward and downward movements of the eye. Damage 
to this nerve would not induce diplopia when an af- 
feeted individnal walks down stairs. In addition, in- 
ability to gaze downward in the addneted position 
does not indieate oenlomotor nerve damage. In this 
position the oenlomotor nerve would be responsible 
for upward movement. The nasoeiliary nerve is a sen- 
sory nerve originating from the ophthalmie braneh of 
the trigeminal nerve. 

GAS 888-891; GA 464, 466 
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77 E. Ptosis and miosis occur in response to bloek- 
ing of sympathetie innervation. Ptosis (drooping of 
the eyelid) results from laek of innervation of the 
snperior tarsal muscle (of Míiller], and miosis (pu- 
pillary eonstrietion) resnlts from nnopposed para- 
sympathetie innervation of the pupil. A dilated pupil 
would not occur beeanse this requires the aetion of 
the sympathetieally innervated dilator pnpillae. Dry 
eye would occur due to laerimal gland insnffieieney, 
but beeanse this is mediated by parasympathetie fi- 
bers, it would remain nnaffeeted in this ease. The 
same holds true for the parasympathetieally medi- 
ated aeeommodation pathway. Depth pereeption in- 
volves the visual pathway and is not mediated by 
the sympathetie system. 

GAS 45, 882, 895, 980-981; GA 190, 496 

78 B. The right abdneens nerve innervates the right 
lateral rectus, which mediates outward movement 
(abdnetion) of the right eye. lnward movement is ae- 
eomplished by the medial rectus, supplied by the ocu- 
lomotor nerve. Downward movement in the midline 
is aeeomplished by joint aetivation of the snperior 
oblique and inferior reetns muscle. Downward move- 
ment of the pupil from the adducted position is a 
fnnetion of the snperior oblique alone, which is sup- 
plied by the troehlear nerve. Down and out motion is 
mediated by the eombined aetions of the lateral rectus 
and inferior reetns, which are innervated by the abdu- 
eens and oenlomotor nerves. Downward movement 
of the pupil from a forward gaze is a result of eom- 
bined aetions of inferior rectus and snperior oblique 
muscles, supplied by oculomotor and troehlear nerves, 
respeetively. 

GAS 849-852, 855; GA 450, 465, 536 

79 A. Horner’s syndrome involves interrnption of 
sympathetie supply to the faee. This results in ptosis 
(drooping eyelid), miosis (eonstrieted pupil), and an- 
hydrosis (laek of sweating) of the faee. The eye is lu- 
brieated by the laerimal gland, which seeretes in re- 
sponse to parasympathetie stimnlation, and would be 
nnaffeeted. Exophthalmos (protrnsion of the globe) is 
frequently eansed by hyperthyroidism and is not pres- 
ent in Horner’s syndrome. Loss of sympathetie inner- 
vation leads to nnopposed vasodilatation of the vessels 
to the faee, leading to flushing rather than paleness. 
GAS 45, 882, 895, 980-981; GA 190, 496 

80 E. The snperior tarsal muscle (of Míiller), inner- 
vated by sympatheties, assists in elevating the eyelids 
and holding them up. Damage would result in partial 
ptosis of the eyelid. The snperior oblique, innervated 
by the troehlear nerve, moves the pupil downward 


from the addneted position (for example, as when 
your right eye gazes down toward your left foot). To 
test the troehlear nerve, ask the patient to look with 
eaeh eye toward the tip of the nose. The orbienlaris 
oculi, innervated by the faeial nerve, is responsible for 
elosnre of the eye. The palpebral part eloses the eye- 
lids ordinarily; the laerimal part eontraets when the 
eye is elosed more foreibly, resnlting in inereased tear 
movement aeross the globe (perhaps to flow down 
the eheeks). Damage to the levator palpebrae snperi- 
oris, innervated by the oenlomotor nerve, would re- 
sult in eomplete, rather than partial, ptosis. 

GAS 878, 881, 888-889, 892; GA 461 

81 D. Gavernons sinus thrombosis ean often result 
from squeezing pimples or other infeetions proeesses 
loeated around the danger area of the faee, which 
inelndes the area of the faee direetly surrounding the 
nose. This physieal pressnre has the potential to move 
infeetions agents from the pimple into the ophthalmie 
vein, which then earries it to the eavernons sinus. The 
pterygoid venons plexus and ophthalmie vein both 
eommnnieate with the eavernons sinus and therefore 
offer a route of travel for the spread of infeetion, but 
the path provided by the superior ophthalmie vein is 
a more direet route. Additionally, the snperior oph- 
thalmie vein reeeives blood supply from the supraor- 
bital, supratrochlear, and angnlar veins that supply 
the area around the nose and lower forehead. (Venous 
blood in the head ean flow in either direetion beeanse 
these veins do not possess valves.) The emissary 
veins eommnnieate between the venous sinnses and 
the veins of the sealp and would therefore not be in- 
volved in the spread of infeetion between the nose 
and cavernous sinus. The middle meningeal artery 
eonrses between the dura and periosteum, whereas 
the earotid artery, speeifieally the internal earotid ar- 
tery, traverses throngh the eavernons sinus and pro- 
vides origin to the ophthalmie artery. As with the 
middle meningeal artery, the earotid artery would not 
offer a route of communication between the area of 
infeetion and the eavernons sinus. 

GAS 871, 877, 886, 899; GA 459 

82 E. The anterior inferior eerebellar artery (AIGA) 
is a major snpplier of the anterior inferior portion of 
the eerebellnm. Nerves loeated in elose proximity 
would likely be affeeted by hemorrhage of this artery. 
The optie, oculomotor, and troehlear nerves are all 
assoeiated with the midbrain region and would likely 
not suffer any damage with a possible hemorrhage. 
The trigeminal nerve is sitnated in the pons and is 
thus loeated too far rostrally to be affeeted. The abdu- 
eens nerve is sitnated at the pontomednllary jnnetion 
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and is therefore most likely to be damaged follovving 
hemorrhage of the AICA. 

GAS 837, 838; GA 452, 454 

83 D. The posterior inferior quadrant of the eardrnm 
is the only portion of the tympanie membrane that 
would allow for an ineision with minimal or no dam- 
age to adjaeent important structures. ineision in the 
anterior and posterior snperior quadrants of the ear- 
drum would likely damage the malleus, which is situ- 
ated immediately superior and medially to the tym- 
panie membrane. The umbo is situated in elose 
proximity to the handle of the malleus and might be 
damaged during ineision. A vertieal ineision throngh 
the eardrnm would almost eertainly damage the mal- 
leus of the middle ear. Damage to the malleus from 
surgical ineision would interfere with the anditory eon- 
dnetion throngh the middle ear eavity, and this should 
be avoided to prevent eondnetive hearing loss. 

GAS 904-906; GA 473, 476 

84 A. The hypoglossal nerve innervates the mus- 
eles of the tongue and is therefore direetly involved 
in alteration of shape and movement of the tongue. 
A lesion in this nerve would cause deviation of the 
tongue toward the injured side, which could be ob- 
served upon protrusion of the tongue. The genio- 
glossns is the major muscle involved in protrnsion of 
the tongue. The genioglossus muscles arise from the 
inside of the mandible and pass posteriorly to insert 
into the deep aspeet of the tongue. When the genio- 
glossi eontraet, they pull the tongue forward, and 
out of the mouth, in protrnsion. If one genioglossns 
is paralyzed, it aets like a brake on one side of the 
tongue when the tongue is pulled forward, causing 
the tip of the tongue to point to the nonmoving side. 
The styloglossns muscle is responsible for retraetion 
and elevation of the tongue. 

GAS 1039-1041; GA 504, 530, 532-533 

85 B. The posterior ehamber reeeives eiliary body 
seeretions first. The eiliary body prodnees aqueous 
humor and is loeated in the posterior ehamber. In- 
ereased production of fluid from this site would 
cause an inerease in intraoenlar pressnre if drainage 
is inadequate. The iridoseleral angle of the anterior 
ehamber is the loeation of drainage of the aqueous 
humor; therefore, a bloekage of drainage in this loea- 
tion ean cause inereased intraoenlar pressnre. The 
pupil is the eonneetion between the anterior and 
posterior ehamber; a eolleetion of fluid does not oe- 
cur here, for this is simply an apertnre to allow light 
onto the retina. The vitreous body is not direetly 
eonneeted to the prodnetion of aqueous humor. The 


laerimal sae is the upper dilated end of the nasolae- 
rimal duct and opens up into the inferior meatns of 
the nasal eavity. The nasolaerimal duct has nothing 
to do with inereased intraoenlar pressnre. 

GAS 898-899; GA 468 

86 D. The glossopharyngeal nerve mediates general 
somatie sensation from the pharynx, the anditory 
tube, and from the middle ear. Painfnl sensations 
from the pharynx, inelnding the anditory tube, ean be 
referred to the ear by this nerve, as in this ease of 
tonsilleetomy. The auriculotemporal nerve snpplies 
skin of the anriele and tympanie membrane and 
sealp. This nerve would not be involved direetly or 
indireetly in the operation. The lesser petrosal nerve 
eontains preganglionie parasympathetie fibers that 
run in the glossopharyngeal and tympanie nerves 
before synapsing in the otie ganglion. The vagus 
nerve mediates general somatie afferent snpply to the 
anriele and external aeonstie meatus; stimulation of 
the meatns ean trigger a gag reflex or eonghing reflex. 
The ehorda tympani mediates taste for the anterior 
two thirds of the tongue. 

GAS 912, 996-997; GA 450-451, 484, 495-496, 508, 
531, 537 

87 E. A tumor of the jugular eanal would likely af- 
feet the glossopharyngeal, vagus, and aeeessory 
nerves as they exit the eraninm throngh the jugular 
foramen. The uvula deviates toward the unaffected 
side of the pharyngeal mnseles beeanse of the pull of 
the unopposed levator veli palatini. In this ease, the 
uvula deviates to the left, indieating that the left 
palatal mnseles are nnaffeeted whereas the right 
mnseles are not working properly. The pharyngeal 
wall on the left side is also drawn upward by the 
nonparalyzed stylopharyngeus, supplied by the left 
glossopharyngeal nerve. The pharyngeal eonstrietor 
mnseles, as weil as mnseles of the palate, are all in- 
nervated by the vagus nerve, except for the tensor 
veli palatini, which is supplied by the trigeminal 
nerve. The right mandibnlar nerve (of the mandibn- 
lar division of trigeminal nerve) provides sensory 
innervation to the faee and motor supply to the mas- 
tieatory muscles and does not innervate the mnseles 
of the pharynx. The left hypoglossal innervates the 
intrinsie and extrinsic mnseles of the left side of the 
tongne. Gompression or injury of this nerve would 
not lead to uvula deviation. 

GAS 824, 826, 827; GA 436-437 

88 E. An infeetion of the submandibular spaee is 
usually the result of a dental infeetion in the man- 
dibnlar molar area in the floor of the mouth (Ludwig’s 
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angina). If the patient is not treated with antibioties 
promptly, the pharyngeal and snbmandibnlar swell- 
ing ean lead to asphyxiation. Quinsy, also known as 
peritonsillar abseess, is a pus-filled inflammation of 
the tonsils that ean occur due to tonsillitis. Ankylo- 
glossia, which is also known as tongue-tie, is a eon- 
genital defeet that resnlts in a shortened lingnal frenu- 
lum. The affeeted person will usually have a speeeh 
impediment. Torus palatinus is a benign bony growth 
on the hard palate; a toms mandibnlaris is a similar 
growth on the inside of the mandible. Such growths 
are usually benign and would not typieally cause 
pain. A ranula is a mucocele found on the floor of the 
mouth, often resnlting from dehydration in older indi- 
vidnals, with eoagnlation (inspissation) of salivary 
seeretions. It ean be eansed by acute loeal trauma; 
however, they are usually asymptomatie. 

GAS 797, 1030-1060; GA 504, 524-525, 527 

89 A. The auditory (eustachian or pharyngotym- 
panie) tube is a mucosaTlined tube that provides a di- 
reet eonneetion from the nasopharynx to the middle 
ear eavity. A respiratory infeetion ean travel from the 
upper respiratory traet to the oropharynx or nasophar- 
ynx and then on into the middle ear via the anditory 
tube. The ehoanae are paired openings from the nasal 
eavity into the nasopharynx and do not eonneet with 
the anditory tube or the middle ear. The faeial eanal 
and the internal aeonstie meatus are passages for faeial 
and vestibnloeoehlear nerves, respeetively. Neither of 
these is a likely site for the spread of infeetion from the 
upper respiratory traet to the middle ear. 

GAS 909, 938; GA 473-475, 504-507, 520, 524 

90 B. The maxillary sinus drains via the middle 
meatus, speeifieally via the semilunar hiatus. The 
middle meatus and semilnnar hiatns are loeated un- 
der the middle nasal eoneha. The inferior meatus 
drains the laerimal seeretions earried by the nasolae- 
rimal duct, whereas the superior meatus drains the 
posterior ethmoidal and sphenoid sinnses. The naso- 
pharynx and sphenoethmoidal reeess are not sitnated 
in elose proximity to the maxillary sinus and are 
therefore not involved in its drainage. 

GAS 1014, 1015; GA 520 

91 E. The sphenoidal sinus provides the most direet 
aeeess to the pimitary gland, which is sitnated di- 
reetly above this sinus. Neither the frontal sinus nor 
maxillary sinus has any direet eommnnieation with 
the interior of the eranial vault and would therefore 
not allow the snrgeon a potential aeeess point to the 
pitnitary gland. The eribriform plate could offer a 
point of entry into the eraninm; entry at that site 


would lead to damage of the olfaetory eells and nerve, 
but it would also lead to entry into the snbaraehnoid 
spaee, with leakage of GSF and potential meningitis. 
The eribriform plates are also loeated too far anteri- 
orly from the pitnitary gland. The eavernons sinus is 
situated within the eranial vault and surrounds the 
pitnitary gland; it is not a site for smgieal entranee to 
the eranial eavity. 

GAS 1019, 1020, 1022; GA 450, 504, 518-520 

92 B. The gag reflex is eomposed of both an affer- 
ent and an efferent limb. These reflexes are mediated 
by the glossopharyngeal and vagus nerves, respee- 
tively. Together, the glossopharyngeal and vagus 
nerves are responsible for the eontraetion of the 
mnseles of the pharynx involved in the gag reflex. In 
this ease the glossopharyngeal nerve was injnred 
when the tonsils were excised, resnlting in the loss of 
the sensory side of the reflex. The mandibnlar and 
maxillary nerves are part of the trigeminal nerve and 
are thus largely assoeiated with the sensory supply of 
the faee, sinuses, and oral eavity. The hypoglossal 
nerve innervates most of the mnseles of the tongne. 
The faeial nerve is involved with taste of the anterior 
two thirds of the tongue; however, it does not mediate 
the gag reflex. 

GAS 997; GA 450-451, 537 

93 B. The reenrrent laryngeal nerve is often at risk 
of being damaged dnring a thyroideetomy. Patients 
who have a transeeted or damaged reenrrent laryn- 
geal will often present with a eharaeteristie hoarse- 
ness following snrgery. The posterior erieoarytenoid 
is snpplied by the reenrrent laryngeal and would 
thus be impaired following damage to the nerve. The 
posterior erieoarytenoid is the only muscle respon- 
sible for abdnetion of the voeal eords, and paralysis 
of this muscle would result in a permanently ad- 
ducted position of the involved voeal eord. The other 
mnseles listed are all addnetors of the voeal eords, 
and paralysis of these would not lead to elosnre of 
the airway. 

GAS 967; GA 503-504, 515-517 

94 e. The pharyngeal tonsil is sitnated in a slitlike 
spaee, the pharyngeal reeess, in the nasopharynx 
behind the opening of the anditory (enstaehian) 
tube, and a pharyngeal tonsil in this loeation ean 
lead to bloekage of the drainage of the anditory tube. 
The linguai tonsil is loeated in the posterior aspeet 
of the tongue, whereas the palatine tonsil is eon- 
tained within the tonsillar fossa between the palato- 
glossal and palatopharyngeal arehes. An enlarge- 
ment of the lingnal tonsil or the palatine tonsil will 
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not oednde the anditory tube due to their loeation in 
the oropharynx. The snperior pharyngeal eonstrietor 
would not be involved in oednsion of the anditory 
tube because it is loeated more posteriorly. The 
uvula is drawn upward during deglntition and pre- 
vents food from entering the nasopharynx; it does 
not bloek the anditory tube. 

GAS 991-993; GA 12, 504-505, 520 

95 A. infeetion ean spread from the nasopharynx to 
the middle ear by way of the anditory tube, which 
opens to both spaees. The first pharyngeal pouch is 
responsible for formation both of the anditory tube 
and middle ear eavity. The seeond pharyngeal pouch 
persists as the tonsillar sinus and tonsillar erypts. The 
third pharyngeal pouch develops into the inferior 
parathyroid gland and thymns, whereas the fonrth 
pharyngeal pouch forms the remainder of the para- 
thyroid glands and the nltimobranehial body. The 
sixth pharyngeal pouch is not well defined and would 
therefore not eontribnte to the development of the 
anditory tube. 

GAS 918; GA 473-475, 504-507, 520, 524 

96 D. The greater palatine nerve is responsible for 
innervation of the hard palate, or the hard part of the 
roof of the mouth. The lesser palatine nerve snpplies 
the soft palate and palatine tonsil but is not involved 
in supply to the hard palate. The posterior superior 
alveolar nerve snpplies mnltiple structures, including 
posterior portions of the gums, eheeks, and the upper 
posterior teeth. However, it is not involved in nerve 
snpply to the hard palate. The inferior alveolar nerve 
has several branehes, inelnding the mental nerve, in- 
eisive braneh, mylohyoid nerve, and inferior dental 
braneh. These nerves do not supply the roof of the 
mouth and thus are not involved. The lingnal nerve 
snpplies taste and general sensation to the anterior 
two thirds of the tongne. 

GAS 943, 1054, 1060; GA 529, 533-534 

97 A. Damage to the internal laryngeal nerve would 
result in a general loss of sensation to the larynx 
above the voeal eords, leaving the patient with an in- 
ability to deteet food or foreign objeets in the laryn- 
geal vestibnle. The external laryngeal nerve and re- 
enrrent laryngeal nerve are both at risk dnring 
thyroideetomy. Damage to the reenrrent laryngeal 
nerve would result in paralysis of all the laryngeal 
mnseles except the erieothyroid; it would render the 
patient hoarse, with a loss of sensation below the vo- 
eal eords. Loss of the external laryngeal nerve would 
lead to paralysis of the erieothyroid muscle and voeal 
weakness. Injury to the hypoglossal nerve would re- 


sult in weakness or paralysis of mnsele movement of 
the tongne. 

GAS 996, 1012; GA 514 

98 e. Ankyloglossia [tongue-tie) is eharaeterized by 
a lingual frenulum that extends all the way to the tip 
of the tongue. This eondition ean cause problems 
with speeeh, feeding, and oral hygiene as a result of 
the low range of motion of the tongne. Ankyloglossia 
ean be treated snrgieally by entting the lingnal frenu- 
lum. None of the other proeednres deseribed would 
treat this eondition. 

GAS 1038; GA 534 

99 D. Of the answer ehoiees listed, the left faeial 
nerve of the patient is the most likely to be damaged 
dnring the mastoideetomy. The faeial nerve exits the 
skull via the stylomastoid foramen, just anterior to 
the mastoid proeess. A lesion of the faeial nerve is 
likely to cause the symptoms deseribed as a result of 
paralysis of the faeial muscles. Depending upon the 
site of injury, the patient could also lose the ehorda 
tympani braneh of the faeial nerve, leading to loss of 
taste from the anterior two thirds of the tongne ipsi- 
laterally as well as loss of fnnetions of the subman- 
dibnlar and sublingual salivary glands. The other 
nerves listed are not likely to be damaged dnring a 
mastoideetomy. 

GAS 872; GA 436, 474 

100 e. Normally the tonus of the buccinator mus- 
ele prevents the accumulation of saliva and food- 
stuffs in the oral vestibnle. Althongh a lesion of the 
faeial nerve would paralyze the other muscles listed, 
the buccinator is the most important muscle of the 
eheek. 

GAS 1034-1035; GA 8, 456-457, 480, 506, 532 

101 B. Gompression of the optie ehiasm ean cause 
bitemporal hemianopia due to eompression of nerve 
fibers eoming from the nasal hemiretinas of both 
eyes. The optie ehiasm is loeated in very elose prox- 
imity above the pitnitary gland. Gompression of an 
optie nerve would cause eomplete blindness in the 
affeeted eye. Gompression of an optie traet would 
cause homonymous hemianopia. Gompression of the 
oenlomotor nerve would cause the eye to deviate “out 
and down” (paralysis of the four extraocular muscles 
innervated by this nerve), ptosis (paralysis of levator 
palpebrae), and mydriasis (paralysis of eonstrietor 
pnpillae). Gompression of the abdneens nerve would 
cause paralysis of the lateral rectus muscle, leading to 
medial deviation (addnetion) of the eye. 

GAS 1079; GA 447, 450-451 
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102 E. A lesion of the troehlear nerve eanses weak- 
ness of downward medial gaze. As a resnlt, patients 
with troehlear nerve lesions eommonly have diffienlty 
walking down stairs. The snperior eerebellar artery 
branehes from the basilar artery just before it bifur- 
eates into the posterior eerebral arteries. The troehlear 
nerve emerges from the dorsal aspeet of the midbrain 
and ean easily be eompressed by an anenrysm of the 
snperior eerebellar artery as it wraps around the mid- 
brain. Anenrysms of the other arteries mentioned are 
not likely to eompress the troehlear nerve, and lesions 
of the nerves listed are not likely to cause problems 
walking down stairs. 

GAS 855; GA 450-451, 465, 536 

103 E. A Paneoast tumor is loeated in the pulmo- 
nary apex, usually in the right lung. (This is beeanse 
inhaled gases tend to eolleet preferentially in the up- 
per right lung, in part beeanse of the manner of 
branehing of the tertiary bronehi.] These tnmors ean 
involve the sympathetie ehain ganglia and cause 
Horner’s syndrome (slight ptosis and miosis). The 
other eonditions listed are not likely to cause symp- 
toms of Horner’s syndrome. Raynand’s disease, a 
vasenlar disorder that affeets the extremities, is eansed 
by excessive tone of sympathetie vasoeonstrietion. 
Frey syndrome, a rare malady resnlting from paroti- 
deetomy, is eharaeterized by excessive faeial sweating 
in the presenee of food or when thinking about it. 
Bell’s palsy is eharaeterized by a lesion of the faeial 
nerve, with weakness or paralysis of mimetie mnseles. 
Quinsy is eharaeterized by painfnl, pus-filled inflam- 
mation of the tonsils. 

GAS 44-45, 214, 882, 895, 980-981; GA 190, 496 

104 E. The dilator pnpillae, levator palpebrae supe- 
rioris, and smooth muscle eells of blood vessels in the 
eiliary body all reeeive sympathetie innervation. The 
postsynaptie eell bodies of the sympathetie nenrons 
that innervate these structures are loeated in the su- 
perior eervieal ganglion. The intermediolateral eell 
column eontains presynaptie sympathetie nenrons, 
but it is loeated only at spinal eord levels T1 to L2. 
The other structures listed do not eontain sympathetie 
eell bodies. 

GAS 880-881, 887-889, 900-902; GA 461, 464, 468 

105 B. A fraetnre of the lamina papyraeea of the 
ethmoid bone is likely to entrap the medial reetns 
mnsele, eansing an inability to gaze laterally. A frae- 
ture of the orbital plate of the frontal bone could 
perhaps entrap the snperior oblique or superior rectus 
muscle, but this would be very unusual. A fracture of 
the orbital plate of the maxilla ean entrap the inferior 


reetns or inferior oblique muscles, limiting upward 
gaze. A fracture of the eribriform plate could damage 
olfaetory nerves and resnlt in leakage of CSF (CSF 
rhinorrhea), with assoeiated meningeal infeetion. A 
fraetnre of the greater wing of the sphenoid is not 
likely to entrap any extraocular muscles. 

GAS 878, 1016-1017; GA 429, 437-438, 460, 486, 519 

106 B. A lesion of the oenlomotor nerve will cause 
the eye to remain in a “down and out” position. This 
is due to the aetions of the nnopposed lateral reetns 
(snpplied by the abdneens nerve) and the snperior 
oblique (supplied by the troehlear nerve). The tertiary 
fnnetion of the snperior oblique is to cause intorsion 
(internal rotation) of the eyeball, a fnnetion that is not 
usually seen nnless the oenlomotor nerve is para- 
lyzed. The patient is also likely to present with a full 
or partial ptosis due to paralysis of the levator palpe- 
brae muscle. The pupil will remain dilated beeanse of 
loss of stimnlation by parasympathetie fibers that in- 
nervate the eonstrietor pnpillae mnsele. Damage to 
the other nerves listed will not lead to the eonditions 
deseribed. 

GAS 855, 1075; GA 450-451, 465, 469, 536 

107 B. The axons of olfaetory nerves run direetly 
throngh the eribriform plate to synapse in the olfae- 
tory bulb. Damage to this plate ean damage the nerve 
axons, eansing anosmia (loss of the sense of smell). 
A fraetnre of the eribriform plate is not likely to entrap 
the eyeball. Hyperaensis ean occur following paralysis 
of the stapedins mnsele. A lesion of the vestibnloeo- 
ehlear nerve ean cause tinnitus and/or deafness. 

GAS 823; GA 437 

108 e. Frey syndrome oeenrs following damage to 
parasympathetie axons in the auriculotemporal nerve. 
When these postganglionie eholinergie axons grow 
peripherally after parotid snrgery, they establish syn- 
apses upon the eholinergie sweat glands, which are 
innervated normally only by sympathetie fibers. As 
the peripheral nerves make new eonneetions, aber- 
rant eonneetions ean be formed between the auricu- 
lotemporal nerve and other glands (not usually inner- 
vated by the auriculotemporal nerve). This resnlts in 
flnshing and sweating in response to the thonght, 
smell, or taste of food, instead of the previons, normal 
salivary seeretion by the parotid gland. 

GAS 49, 864; GA 455, 483-485 

109 B. The posterior erieoarytenoid mnsele is the 
only abdnetor of the larynx that opens the rima glot- 
tidis and rotates the arytenoid eartilages laterally. All 
of the other listed mnseles have addnetion as part of 
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their function and thus are not required to maintain 
the airway. 

GAS 1006; GA 507, 513 

110 B. The palatine tonsils are highly vasenlar and 
are primarily snpplied by the tonsillar braneh of the 
faeial artery; therefore, eare is taken to preserve this 
artery while performing a tonsilleetomy. The palatine 
tonsil also reeeives arterial snpply from the aseending 
pharyngeal, the dorsal lingnal, and the lesser palatine, 
but the supply from the faeial artery is by far the most 
signifieant. 

GAS 990, 992, 993, 1051; GA 12, 504, 532-534 

111 A. The inner snrfaee of the tympanie mem- 
brane is snpplied by the glossopharyngeal nerve. The 
auricular branehes of the faeial and vagus nerves and 
the auriculotemporal braneh of the trigeminal nerve 
innervate the external snrfaee of the tympanie mem- 
brane. The great auricular nerve arises from C2 and 
C3 and snpplies the posterior anriele and skin over 
the parotid gland. The lingnal nerve does not have 
anything to do with sensory snpply of the tympanie 
membrane. 

GAS 904-906; GA 473, 476 

112 e. The infraorbital braneh of the maxillary di- 
vision of the trigeminal nerve exits the front of the 
skull below the orbit through the infraorbital fora- 
men. A needle inserted into the infraorbital foramen 
and direeted posteriorly will pass throngh the fora- 
men rotundum to reaeh the trigeminal ganglion and 
the beginning of the maxillary division of the trigemi- 
nal nerve. The mandibnlar division of the trigeminal 
nerve exits the skull through the foramen ovale. The 
middle meningeal artery exits the infratemporal fossa 
throngh the foramen spinosnm to enter the eranial 
eavity. The inferior alveolar braneh of the mandibnlar 
division passes into the mandibnlar foramen to then 
deseend in the jaw to snpply the mandibnlar teeth. 
The foramen magnnm is where the spinal eord exits 
the skull and where the spinal aeeessory nerve as- 
eends into the skull after arising from the eervieal 
spinal eord and brainstem. 

GAS 867, 886, 943, 944; GA 462, 487, 521, 528 

113 A. If there is an injury to the internal laryngeal 
nerve, there is a loss of sensation above the voeal 
eords. In this ease, for internal laryngeal injnry to oe- 
cur, one must conclude that the operative field ex- 
tended above the position of the thyroid gland to the 
level of the thyrohyoid membrane. The external laryn- 
geal nerve ean be injmed dnring a thyroideetomy, but 
its injury would resnlt in paralysis of the erieothyroid 


muscle and weakened voiee/hoarseness. Injnry of the 
glossopharyngeal nerve wouId result in more wide- 
spread symptoms, inelnding loss of sensation from 
the pharynx, posterior tongne, and middle ear. Injmy 
to the hypoglossal nerve would cause defieits in mo- 
tor aetivity of the tongne. Damage to the reenrrent 
laryngeal nerve would result in paralysis of most la- 
ryngeal muscles, with possible respiratory obstruc- 
tion, hoarseness, and loss of sensation below the vo- 
eal eords. 

GAS 996, 1012; GA 514 

114 A. The loose areolar eonneetive tissue layer is 
known as the “danger zone” beeanse hematoma ean 
spread easily from this layer into the skull by means 
of emissary veins that pass into and throngh the 
bones of the skull. None of the other sealp layers 
listed is referred to as the “danger zone.” 

GAS 874; GA 442 

115 A. The earotid sinus is a baroreeeptor that ean 
be targeted for earotid massage to deerease blood 
pressnre. The earotid sinus reeeptors are sensitive to 
ehanges in pressnre. For this reason, snstained eom- 
pression of the earotid sinnses ean lead to uncon- 
seionsness or death as the heart rate is reflexively re- 
duced. The earotid body is a ehemoreeeptor, responsive 
to the balanee of oxygen and earbon dioxide. Neither 
the thyroid gland nor the parathyroid gland has any- 
thing to do with acute eontrol of blood pressnre due 
to meehanieal stimnli. The inferior eervieal ganglion 
fuses with the first thoraeie ganglion to form the stel- 
late ganglion. It gives rise to the inferior eervieal ear- 
diae nerve and provides postganglionie sympathetie 
snpply to the upper limb. 

GAS 959; GA 452, 498 

116 e. The thyroidea ima artery supplies the thy- 
roid gland and aseends in the front of the traehea; 
therefore, it would be easily injured in an emergeney 
traeheostomy with a midline ineision over the tra- 
ehea. The inferior thyroid braneh of the thyroeervieal 
trunk does not run along the front of the traehea in 
such a position that a midline ineision could damage 
it. The erieothyroid braneh of the snperior thyroid 
artery passes aeross the erieothyroid ligament, well 
above the site of ineision. Arterial bleeding would not 
result from damage to either the middle thyroid vein 
or the jugular venous areh. 

GAS 210, 967; GA 500-501 

117 D. A torn eerebral vein often resnlts in a rela- 
tively slow-bleeding subdural hematoma. Such a 
hematoma ean be involved in gradnal eompression 
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of the brain, resnlting in eonfnsion, dizziness, clum- 
siness, and memory loss. There would be no sign of 
blood in the CSF beeanse the bleeding is into the 
subdural spaee, not the snbaraehnoid spaee. This 
would fit the deseription of symptoms in this ease. 
Middle meningeal artery rupture resuits in an epidu- 
ral hematoma, which is much more acute and often 
inelndes a bhef period of unconsciousness followed 
by a lucid interval and ean proeeed to death if the 
bleeding is left nntreated. Fraetnre of the pterion 
also ean resnlt in an epidnral hematoma beeanse the 
middle meningeal artery is the adjaeent vasculature 
mentioned. Rupture of the antehor eommnnieating 
artery would result in a snbaraehnoid hematoma, 
and there would be blood in the CSF upon Inmbar 
puncture. In a eavernons sinus thrombosis there 
would be eranial nerve involvement due to eompres- 
sion of those nerves that run throngh or near the 
eavernons sinus, including the oenlomotor, troeh- 
lear, trigeminal [maxillary and mandibnlar divi- 
sions), and abdneens nerves. 

GAS 834, 845-846; GA 445 

118 D. Paralysis of the right aeeessory and hypo- 
glossal nerves. Drooping of the right shonlder occurs 
as a result of paralysis of the trapezius as a result of 
injury to the right aeeessory nerve, which snpplies 
that muscle. Loss of the right aeeessory nerve would 
also result in weakness in tnrning the head to the left, 
a fnnetion of the right sternoeleidomastoid muscle, 
which is supplied by this nerve. The tongne deviation 
to the right is due to the unopposed aetivity of the left 
tongne mnseles sinee the right hypoglossal nerve 
(which innervates the right tongue muscles) is af- 
feeted. The other eombinations of affeeted eranial 
nerves would not prodnee the speeifie symptoms de- 
seribed here. 

GAS 855, 1040; GA 37, 450-451, 494, 497, 531, 537 

119 e. The nenral eell bodies whose axons synapse 
in the pterygopalatine ganglion are loeated in the su- 
perior salivatory nucleus, which is in the pons; this 
nucleus provides the GVE fibers of the faeial nerve for 
laerimal and salivary seeretion. The snperior eervieal 
ganglion is a sympathetie ganglion eontaining post- 
ganglionie nenrons and is not eoneerned with the 
pterygopalatine ganglion, which is a parasympathetie 
ganglion. The Edinger-Westphal nucleus is loeated in 
the midbrain and eontains the eell bodies of the GVE 
fibers of the oenlomotor nerve, which are responsible 
for eonstrietion of the pupil via synapse in the eiliary 
ganglion and snpply to the sphineter pnpillae muscle 
and aeeommodation via the eiliary mnsele. The infe- 
rior salivatory nucleus is loeated in the mednlla and 


gives origin to GVE fibers of the glossopharyngeal 
nerve to the otie ganglion for seeretion of saliva from 
the parotid gland. 

GAS 853, 883-884, 917, 944; GA 463, 487 

120 B. A braneh of the faeial artery would be of 
primary eoneern beeanse its branehes snpply the 
oropharynx and it is the primary sonree of arterial 
snpply to the palatine tonsil. The loeation of the 
lingnal artery is inferior to the oropharynx and it 
would be less likely to be injured in the event of a 
snrgieal proeednre. The snperior laryngeal artery is 
also loeated lower and would not be snbjeet to in- 
jury by surgery in the area of the oropharynx. The 
aseending pharyngeal artery arises in the earotid 
triangle from the external earotid artery and gives 
rise to pharyngeal, palatine, inferior tympanie, and 
meningeal branehes. This vessel is loeated inferiorly 
to the site of snrgery. Terminal branehes of the de- 
seending palatine artery could be encountered at the 
upper pole of the palatine tonsil, but the main stem 
of the vessel would not be endangered in the surgi- 
eal treatment here. 

GAS 990, 992, 993; GA 12, 504, 532-534 

121 A. infeetion in the danger area of the faee ean 
lead to eavernons sinus thrombosis because infeetion 
spreads from the nasal venons tribntary to the angu- 
lar vein, then on to the snperior ophthalmie vein, 
which passes into the eavernons sinus. None of the 
other rontes listed would be eorreet for drainage from 
the danger area of the faee. 

GAS 871; GA 11, 458-459, 467, 485, 491 

122 e. The thrombns may pass throngh the eentral 
vein of the retina to reaeh the eavernons sinus. The 
patient would suffer blindness beeanse the eentral 
vein is the only vein draining the retina and if it is 
oeelnded, blindness will ensue. The subarachnoid 
spaee would not be assoeiated with the blindness 
experienced. Thrombns of the eentral artery would 
not cause cavernous sinus thrombophlebitis. The op- 
tie ehiasm is a neural structure that does not transmit 
thrombi. The eiliary ganglion is a parasympathetie 
ganglion; a thrombns in the eavernons sinus would 
not pass throngh it. 

GAS 899; GA 467 

123 B. Aqueous humor is seereted by the eiliary 
body into the posterior ehamber of the eye. The hu- 
mor flows through the pupil into the anterior eham- 
ber and then is filtered by a trabeenlar meshwork, 
then drained by the eanal of Sehlemm. The pupil is 
the opening in the iris, which leads from the posterior 
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ehamber to the anterior ehamber. Vitreons hnmor, not 
aqueous humor, is found in the vitreons body. The 
laerimal sae is involved with tears, not the seeretion 
of aqueous humor. 

GAS 898-899; GA 468 

124 A. If there is GSF between the eompressed 
brain and overlying skull bones, the problem must be 
a eondition of eommnnieating hydroeephalns, with 
inadequate drainage throngh the araehnoid grannla- 
tions into the snperior sagittal sinus. There is no evi- 
denee of obstrnetion of GSF flow somewhere in the 
ventrienlar system. The other ehoiees listed are all 
examples of noneommnnieating hydroeephalns that 
resnlt from obstrnetion, not just overproduction or 
filtration problems. 

GAS 101, 834; GA 445 

125 e. The snperior sagittal sinus would most likely 
be the source of the bleeding beeanse it attaehes an- 
teriorly to the erista galli and beeanse of the slow 
natnre of the bleed. The middle meningeal artery 
would not be a good answer beeanse its loeation is 
near the pterion on the temporal aspeet of the skull 
but its bleeding would be profuse, not slow. The great 
eerebral vein (of Galen) is loeated posteriorly in the 
eranial eavity and is not in the right loeation for an 
injnry of this type to dismpt it. The straight dural 
venous sinus is also posterior, reeeiving the draining 
of the inferior sagittal sinus and the great vein (of 
Galen). It drains posteriorly to the eonflnenee of si- 
nuses. The superior ophthalmie vein drains from the 
orbit to the eavernons sinus; further, it is loeated infe- 
riorly to the erista galli and is not direetly related to 
the snperior sagittal sinus. 

GAS 822, 842, 843, 1026-1027; GA 445 

126 e. For proper movements of the eye to occur, 
all eranial nerves of the extraocular eye muscles are 
required (oculomotor, troehlear, and abdneens 
nerves). The inferior division of the oenlomotor in- 
nervates the inferior reetns, the medial reetns, and 
the inferior oblique. Lateral movement of the eye is 
initiated by the lateral reetns (abdneens nerve), as- 
sisted thereafter by the snperior oblique (troehlear 
nerve). The inferior reetns (inferior division of the 
oenlomotor nerve) balanees the upward deviation 
exerted by the snperior reetns (snperior division of 
the oenlomotor nerve). The medial rectus (superior 
division of the oenlomotor nerve) must relax to fa- 
eilitate the lateral excursion. Answers A, B, and D all 
have branehes of the trigeminal nerve, which have 
no role in motor movement of the eye. Finally, for 
answer E, the snperior division innervates the supe- 


rior rectus and the levator palpebrae; therefore, G is 
the best answer. 

GAS 887-891; GA 464 

127 E. The middle of the voeal eord would be the 
most likely loeation of the tumor because there is no 
direet lymph drainage from this region. All other loea- 
tions mentioned are drained by the lymphaties. Areas 
above the voeal eords are drained by the snperior 
deep eervieal nodes, and areas below the voeal eords 
drain to the pretraeheal nodes before draining into the 
inferior deep eervieal nodes. 

GAS 1011; GA 502-503 

128 B. When a berry anenrysm ruptures, the blood 
flows into the snbaraehnoid spaee and therefore 
mixes with GSF; thus, blood would be present in the 
GSF when a lumbar puncture is performed. The 
pterion overlies the anterior braneh of the middle 
meningeal vessels, and damage to these vessels 
would result in an epidnral hematoma, with eompres- 
sion of the brain. Leakage of branehes of the middle 
meningeal artery within the temporal bone would 
cause blood vessels within the bone to leak, without 
direet eonneetion to the GSF fluid. A tear of the eere- 
bral vein in the snperior sagittal sinus would lead to 
a subdural hematoma, in which the blood eolleets in 
the subdural spaee, without entry to GSF. The occlu- 
sion of the internal earotid artery by way of elot 
would not lead to leakage of blood into the GSR 
GAS 840-841; GA 452 

129 D. The nucleus ambiguus gives rise to efferent 
motor fibers of the vagus nerve, which snpply the 
laryngeal and pharyngeal mnseles. If snpply to this 
region is interrnpted, an individnal loses the swallow- 
ing, cough, and gag reflexes. The nucleus solitarius is 
loeated in the brainstem and is responsible for reeeiv- 
ing general viseeral sensation and taste from the fa- 
eial, glossopharyngeal, and vagus nerves. The tri- 
geminal motor nucleus eontains motor nenrons that 
innervate mnseles of mastieation, the tensor tympani, 
tensor veli palatini, mylohyoid, and anterior belly of 
the digastrie. The dorsal motor nucleus eontains the 
eell bodies of preganglionie parasympathetie fibers of 
the vagus nerve innervating the heart mnsele and 
smooth musculature and glands of the respiratory and 
intestinal traet. The snperior ganglion of the vagus 
eontains eell bodies of general somatie afferent fibers, 
and the inferior ganglion of the vagus is ehiefly vis- 
eeral afferent in fnnetion eoneerning sensations (with 
the exclusion of painfnl sensation) from the heart, 
lungs, larynx, and alimentary traet. 

GAS 807, 849-851, 853-854; GA 450-451 
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130 C. Just before it passes into the mandible to 
snpply the lower teeth and ehin, the inferior alveolar 
nerve gives rise to the mylohyoid nerve, a motor 
nerve supplying the mylohyoid and anterior belly of 
the digastrie. The geniohyoid muscle is innervated by 
motor fibers from spinal nerve C1 that run with the 
hypoglossal nerve. The hyoglossns mnsele is inner- 
vated by the hypoglossal nerve. The stylohyoid mus- 
ele is innervated by the faeial nerve. The palatoglos- 
sus muscle is innervated by the vagus nerve. 

GAS 934-936; GA 480, 483, 528 

131 A. The snperior eerebellar artery arises near 
the termination of the basilar artery, passes immedi- 
ately below the oenlomotor nerve, and eventnally 
winds aronnd the eerebral pednnele, elose to the 
troehlear nerve, as it eontinnes on toward the upper 
surface of the cerebellum where it will divide into 
branehes that anastomose with the inferior eerebellar 
arteries. The troehlear nerve passes between the pos- 
terior eerebral artery and the snperior eerebellar ar- 
tery, and therefore a hematoma of the snperior eere- 
bellar artery ean easily injure the troehlear nerve, 
which runs alongside the internal earotid artery and 
then enters the orbit throngh the snperior orbital fis- 
sure. The faeial and vestibnloeoehlear nerves both 
enter the skull via the internal aeonstie meatns [or 
internal anditory meatus] in the temporal bone and 
do not have an intimate relationship with the snperior 
eerebellar artery. The glossopharyngeal nerve passes 
throngh the jugular foramen, and as it exits from the 
skull it passes forward between the internal jugular 
vein and internal earotid artery. 

GAS 837, 838; GA 451-452, 454 

132 D. Subdural bleeding usually resnlts from tears 
in veins that eross the subdural spaee, between the 
dura and the araehnoid. This bleeding may cause a 
gradual inerease in intraeranial pressnre and may re- 
sult in leakage of venons blood over the right eerebral 
hemisphere with a variable rate of progression. A 
snbaraehnoid bleed is due to rupture of an artery into 
the snbaraehnoid spaee surrounding the brain, be- 
tween the araehnoid membrane and the pia mater. 
Hydroeephalns may resnlt if the snbaraehnoid bleed- 
ing or subsequent fibrosis ereate obstrnetions to GSF 
flow throngh the snbaraehnoid spaee or drainage of 
the eSF. Epidnral bleeding resnlts in most eases from 
tearing of the middle meningeal artery, and this rap- 
idly expanding, space-occupying lesion ean cause 
death within 12 hours. intraeerebral bleeding into the 
brain parenehyma is foeal bleeding from a blood ves- 
sel into the brain parenehyma, most likely eansed by 
hypertension and/or atheroselerosis. Typieal symp- 


toms inelnde foeal nenrologie defieits, with abrnpt 
onset of headaehe, nansea, and impairment of eon- 
seionsness. Bleeding into the eerebral ventrienlar 
system may be due to trauma or hemorrhage of blood 
from nearby arteries, espeeially those related to the 
snpply of the ehoroid plexus. 

GAS 845-847; GA 445 

133 B. The lateral pterygoid muscle is a muscle of 
mastieation innervated by the lateral pterygoid nerve 
of the mandibular division of the trigeminal nerve. 
The lateral pterygoid aets to protrnde the mandible 
and open the jaw. The anterior portion of temporalis 
is a muscle of mastieation innervated by the deep 
temporal nerves of the mandibnlar division of the 
trigeminal nerve that elevates the mandible when 
eontraeted. The medial pterygoid mnsele is a mnsele 
of mastieation innervated by the mandibnlar divi- 
sion of the trigeminal nerve. This muscle eloses the 
jaw and works with the eontralateral medial ptery- 
goid in side-to-side (grinding) jaw movements. The 
masseter mnsele is a mnsele of mastieation inner- 
vated by the mandibnlar division of the trigeminal 
nerve that speeifieally assists in chewing. The pla- 
tysma is a thin muscle of faeial expression that lies 
within the snperfieial faseia of the neek and lower 
faee. It is innervated by the eervieal braneh of the 
faeial nerve. The platysma prodnees a slight wrin- 
kling of the snrfaee of the skin of the neek in an 
oblique direetion, depresses the lower jaw, and 
draws down the lower lip and angle of the mouth. 
GAS 925, 930-931; GA 480-482, 484 

134 B. The order of tooth eruption is a follows: infe- 
rior medial ineisors (6 to 8 months), snperior medial 
ineisors (8 to 10 months), first molar [6 to 8 months), 
snperior lateral ineisors [8 to 10 months), and finally 
inferior lateral ineisors [12 to 14 months). 

GAS 1056-1057; GA 525-529 

135 D. The sigmoid sinus eolleets venons blood 
from the transverse sinnses and empties it into a 
small eavity known as the jugular bulb, the inferior 
portion of which is loeated beneath the bony floor of 
the middle ear eavity. A paraganglioma is a tumor 
that may originate from paraganglia eells found in the 
middle ear and on the jugular bulb. Tumors that 
originate from the jugular bulb ean grow to fill the 
entire bulb and may effeetively bloek blood flow to 
the heart from that side of the brain. Blood flow from 
the brain is gradnally diverted toward the opposite 
sigmoid sinus and jugular bulb, eansing the opposite 
venous system to expand and aeeommodate inereased 
blood flow. The eoehlea and lateral semieirenlar ea- 
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nals are loeated in the inner ear and are not direetly 
affeeted by such a tumor. The internal earotid artery 
is related to the anterior wall of the middle ear eavity 
and is not likely to be affeeted by a tumor penetrating 
the middle ear. The sigmoid venons sinus eolleets 
venons blood beneath the temporal bone and follows 
a tortuous eonrse to the jugular foramen where it 
beeomes continuous with the internal juguiar vein at 
the jugular bulb. The aditus ad antmm is the entranee 
to the mastoid antrnm, which is the eommon eavity 
in the mastoid bone into which mastoid air eells 
open. Below the aditus ad antmm is an elevation of 
hollow bone, the pyramid of the stapes, which is oe- 
cupied by the stapedius muscle. 

GAS 842-844; GA 445 

136 E. The lingnal nerve snpplies sensory innerva- 
tion to the mucous membrane of the anterior two 
thirds of the tongne, taste sensation to the anterior 
part of the tongne, and parasympathetie fibers to the 
oral salivary glands. The ehorda tympani braneh of 
the faeial nerve is responsible for earrying taste fibers 
from the anterior two thirds of the tongue and pregan- 
glionie parasympathetie fibers for the submandibular 
ganglion. Injnry to the lingual nerve at its origin, be- 
fore it joins with the ehorda tympani, will result in 
loss of general sensation of the tongue, but with pres- 
ervation of taste and salivary fnnetion. Injury to the 
glossopharyngeal nerve would resnlt in loss of gen- 
eral sensory and taste fibers from the posterior third 
of the tongue and parasympathetie supply for the 
parotid gland. Injury to the superior laryngeal nerve, 
a braneh of the vagus, would result in loss of sensa- 
tion from the larynx above the voeal folds. 

GAS 1040, 1043, 1045; GA 480, 484, 528-529, 532, 534 

137 A. Papilledema is optie dise swelling (“edema 
of the papilla”) that is eansed by inereased intraera- 
nial pressnre and inereased GSF pressnre. If a Inmbar 
puncture is performed in a patient with elevated GSF 
pressnre and fluid is withdrawn from the Inmbar eis- 
tern, the brain ean beeome displaeed eandally and the 
brainstem is pushed against the tentorial noteh. This 
is a potentially fatal eomplieation. Separation of the 
pars optiea retinae anterior to the ora serrata, or reti- 
nal detaehment, may result in vision loss or blind- 
ness. A hemorrhage from medial retinal branehes 
may resnlt in damage to the fovea eentralis and ean 
resnlt in maenlar degeneration. Opaeity of the lens 
(eataraets) will cause gradual yellowing and may re- 
duce the pereeption of blue eolors. Gataraets typieally 
progress slowly to cause vision loss and are poten- 
tially blinding if nntreated. Gompression of the optie 
dise, resnlting from inereased intrabnlbar pressnre. 


will lead to an excessive accumulation of serons fluid 
in the tissne spaee. 

GAS 894; GA 468 

138 E. Within the cavernous sinus the abdneens 
nerve is in intimate eontaet with the internal earotid 
artery. Therefore, an anenrysm of the internal earotid 
artery could quickly cause tension or eompression on 
the abdneens nerve. This would resnlt in ipsilateral 
paralysis of abduction of the pupiL Inability to gaze 
downward and medially would be due to the troehlear 
nerve, which is not in the eavernons sinus. Gomplete 
ptosis would be a result of a eomplete lesion in the 
oenlomotor nerve, which is not apparent here. Bilateral 
loss of aeeommodation and loss of pnpillary reflex 
would be the result of bilateral loss of the oculomotor 
nerve, which is not likely in this situation. Finally, ip- 
silateral loss of the eonsensnal eorneal reflex is a resnlt 
of loss of both the ophthalmie division of the trigemi- 
nal nerve and the faeial nerve, snpplying the afferent 
and efferent limbs of the reflex, respeetively. 

GAS 844; GA 445, 450, 452 

139 D. It is neeessary to anesthetize the eonjnneti- 
val eovering of the selera, which is snpplied by the 
nasoeiliary braneh of the ophthalmie nerve. To do 
that, the needle shonld be plaeed throngh the upper 
eyelid deeply toward the orbital apex to inhltrate the 
nasoeiliary nerve, and also between the orbital sep- 
tum and the palpebral musculature laterally to anes- 
thetize lateral sensory snpply from the laerimal nerve 
and (perhaps) twigs from the maxillary nerve. The 
laerimal fossa, which is oeenpied by the laerimal sae 
portion of the nasolaerimal duct, is too medial, 
whereas the snpraorbital foramen is above the eye. 
injeetions into either loeation would not result in 
anesthetizing of the selera. Answers A and E both 
resnlt in puncturing of the selera and would most 
likely cause further damage to the eye. 

GAS 894-897; GA 465, 469 

140 E. Dnring a puncture wound as deseribed in 
this ease, passing up from below the ehin, the nail 
would first pieree the platysma, then the anterior 
belly of the digastrie, then the mylohyoid, then the 
geniohyoid, and finally the genioglossns. 

GAS 858, 862, 954-956, 1036-1038; GA 492, 504 

141 A. The anterior division of the faeial nerve 
passes throngh the parotid gland and is therefore at 
risk dnring smgery of the parotid gland. Sinee this 
patient’s symptoms involved paralysis of the mus- 
eles of the lower lip, the braneh of the faeial nerve 
that snpplies these mnseles, the marginal mandibu- 
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lar braneh, is the one that has snffered the iatro- 
genie injnry. 

GAS 865; GA 456, 458-459, 480 

142 A. Dnring embryologie development of the pi- 
tnitary gland, an outgrowth from the roof of the phar- 
ynx (Rathke’s pouch) grows eephalad and eomprises 
the anterior lobe [pars distalis) of the pitnitary gland. 
Sinee this gland normally oeenpies the sella tnreiea, it 
is most likely a tumor derived from the Rathke’s 
pouch that is extending up into the sella tnreiea and 
the spaee just above it, the suprasellar spaee. 

GAS 1079; GA 446-447, 450 

143 A. In holoproseneephaly, loss of midline struc- 
tures results in malformations of the brain and faee. 
There is a single teleneephalie vesiele, fused eyes, and 
a single nasal ehamber. Also, there is often hypoplasia 
of the olfaetory bulbs, olfaetory traets, and eorpns eal- 
losum. Ghildren with Smith-Lemli-Opitz syndrome 
have eraniofaeial and limb defeets and 5% have holo- 
proseneephaly. Sehizeneephaly is rare and is eharae- 
terized by large elefts in the eerebral hemispheres, 
which in some eases cause a loss in brain tissne. Ex- 
eneephaly is eansed by failnre of the eephalie part of 
the neural tube to elose; therefore, the skull does not 
elose, leaving the brain exposed. Meningohydroen- 
eephaloeele is a defieit of the eraninm involving the 
squamous part of the oeeipital bone and, in some 
eases, the posterior aspeet of the foramen magnnm. It 
ean inelnde the meninges if the herniation or protrnd- 
ing brain inelndes part of the ventrienlar system. 

GAS 812-814; GA 430-431 

144 e. Usually, defieits of the cranium involve the 
squamous part of the oeeipital bone and, in some 
eases, the posterior aspeet of the foramen magnnm. If 
the herniation or protrnding brain inelndes part of the 
ventrienlar system (most likely the posterior horn of 
the lateral ventrieles), then it is referred to as menin- 
gohydroeneephaloeele. The defieit in the squamous 
part of the oeeipital bone usually occurs at the poste- 
rior fontanelle of the skull. 

GAS 815-817, 821, 826, 827; GA 429, 434-435 

145 B. The rostral neuropore eloses during the 
fonrth week of development. If this does not occur, 
the forebrain primordinm is abnormal and the eal- 
varia or vault fails to develop. Toxoplasmosis infee- 
tion dnring embryologie development leads to mi- 
eroeephaly, in which the brain and ealvaria are small 
in size. These patients usually have mental retarda- 
tion due to an nndeveloped brain. An ossifieation 
defeet in the bones of the skull is often a resnlt of 


hydroeephalns. Caudal displaeement of the eerebel- 
lar structures would not lead to an nndeveloped 
ealvaria or vault. Maternal aleohol abuse leads to 
intrauterine growth restrietion, eansing mieroeeph- 
aly and mental retardation. 

GAS 812-818; GA 437 

146 B. Holoproseneephaly is eansed by failnre of 
the proseneephalon to properly divide into two eere- 
bral hemispheres. In severe eases, this is ineompatible 
with life, but in less severe eases, such as the one 
presented here, babies have normal or near-normal 
brain development, sometimes with faeial abnormali- 
ties. In this ease the abnormal development of the 
forebrain has pnshed some of the eerebellnm eandally 
throngh the foramen magnnm, probably due to the 
spina bifida eystiea. 

GAS 835-846; GA 446-450 

147 A. Gongenital deafness is due to a maldevelop- 
ment of the eondneting system of the middle and ex- 
ternal ear or nenrosensory structures of the inner ear. 
Rnbella infeetion during a eritieal time of ear develop- 
ment ean lead to a malformed spiral organ (nenrosen- 
sory hearing loss) or eongenital fixation of the stapes, 
resnlting in eondneting hearing loss. Failnre of the 
seeond pharyngeal areh to form would lead to an ear 
without a stapes bone. However, in eongenital deaf- 
ness, there is a fixation of the stapes. Failnre of the 
dorsal portion of the first pharyngeal eleft would lead 
to undeveloped mallens and incus. These are not af- 
feeted in eongenital deafness, however. Abnormal 
development of the auricular hilloeks does not lead to 
deafness but is a marker for other potential eongenital 
anomalies. 

GAS 902, 913-919; GA 472-473, 476 

148 A. With eongenital eataraets, the lens appears 
opaque and grayish white and blindness will resnlt. 
infeetion by teratogenie agents such as rubella virus 
(German measles) ean cause eongenital eataraets. 
This infeetion ean affeet the development of the lens, 
which has a eritieal period of development between 
the fourth and seventh week. Ghoroid fissnre failnre 
would lead to eoloboma, a eondition that ean lead to 
a eleft and eye abnormalities but not eongenital eata- 
raets. A persistent hyaloid artery would not lead to a 
eataraet but rather a freely moving, wormlike struc- 
ture (as interpreted by the patient) projeeting on the 
optie dise. Toxoplasmosis infeetion would lead to mi- 
eroeephaly and eventnally mental retardation due to 
an nndeveloped brain. Similarly, eytomegalovirns 
would cause mieroeephaly and mental retardation. 
GAS 899; GA 461, 468 
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149 D. A mutation of the PAX6 gene usually re- 
sults in eongenital aphakia [absenee of lens) and 
aniridia (absenee of iris). Gyelopia is a eondition in 
which there is a single eye and is usually caused by 
a mutation of the SONIC HEDGEHOG gene (SHH), 
leading to a loss of midline tissue and nnderdevelop- 
ment of the forebrain and frontonasal prominenee. 
Goloboma occurs if the ehoroid fissure fails to fuse, 
which is usually caused by a mutation of the PAX2 
gene. Anophthalmia is a disorder in which there is a 
eomplete absenee of the eye. In mierophthalmia, the 
eye is small in development, typieally less than two 
thirds its normal size. This eondition usually results 
from an infeetion such as cytomegalovirus and toxo- 
plasmosis. 

GAS 898-902; GA 461-471 

150 A. In hemifaeial mierosomia the eraniofaeial 
anomalies that usually occur involve small and flat 
maxillary, temporal, and zygomatie bones. Ear and 
eye anomalies also occur with this syndrome. Ear 
abnormalities inelnde tnmors and dermoids of the 
eyeball. Treaeher Gollins syndrome is normally ehar- 
aeterized by malar hypoplasia (eansed by nndevel- 
oped zygomatie bones), mandibnlar hypoplasia, 
down-slanted palpebral fissnres, lower eyelid eolobo- 
mas, and malformed ears. Robin Sequence is eansed 
by an altered first areh structure, with the develop- 
ment of the mandible most affeeted. Infants with 
Robin Sequence normally have mierognathia, eleft 
palate, and glossoptosis. DiGeorge syndrome is a se- 
vere eraniofaeial defeet that inelndes veloeardiofaeial 
syndrome and eonotrnneal anomalies faee syndrome. 
It is eharaeterized by eleft palate, eardiae defeets, ab- 
normal faee, thymie hypoplasia, and hypoealeemia. 
GAS 813; GA 430-431 

151 A. Abnormal faee, eardiae defeets, thymie hy- 
poplasia, eleft palate, and hypoealeemia are eharae- 
teristies of DiGeorge syndrome. A deletion of the long 
arm of ehromosome 22 (22qll) eanses this develop- 
mental defeet. A defeet of the SONIG HEDGEHOG 
gene (SHH) ean lead to eyelopia. PAX2 and PAX6 gene 
mntations lead to malformations of the eye. Speeifi- 
eally, PAX2 mntations are responsible for eoloboma, 
and PAX6 mntations eharaeterize eongenital aphakia 
and aniridia. Turner syndrome (47XXY) is eharaeter- 
ized by webbed neek and small statnre. 

GAS 206; GA 102 

152 A. The first pharyngeal areh, which is often 
assoeiated with the mandible, is responsible for devel- 
opment of MeekeTs eartilage, mallens, incus, and 
mandible. Additionally, it is innervated by the tri- 


geminal nerve, speeifieally the mandibnlar division 
that innervates the mnseles of mastieation. This pa- 
tient presents with featnres eharaeteristie of develop- 
mental defeets in the first areh. The seeond pharyn- 
geal areh gives rise to the stapes, styloid proeess, 
lesser cornu, Reiehert’s eartilage, and the upper half 
of the hyoid bone. It is innervated by the faeial nerve. 
The third pharyngeal areh is responsible for formation 
of the greater cornu and the lower half of the hyoid 
bone and is innervated by the glossopharyngeal 
nerve. The fonrth and sixth pharyngeal arehes give 
rise to the laryngeal eartilages, in addition to being 
innervated by the vagus nerve. 

GAS 848-849; GA 478-483 

153 B. The maxillary sinus arises late in fetal devel- 
opment and is the only sinus present at birth. The 
frontal and sphenoid sinnses often develop at approxi- 
mately 2 years of age from the anterior ethmoid air 
eells and the posterior ethmoid air eells, respeetively. 
GAS 797, 879, 1018, 1020, 1022; GA 487, 518, 525 

154 A. Meroeneephaly often resnlts from a failnre 
of the rostral nenropore to elose dnring the fonrth 
week of development. The ealvaria is absent, with a 
resnltant extrusion of the brain from the eraninm. 
Defeets are often found along the vertebral eolnmn as 
well. Gytomegalovirns infeetion is a major cause of 
mieroeephaly, in which both the brain and eraninm 
are drastieally redneed in size. However, there is no 
extrusion of the brain from the eraninm. The hypo- 
physeal diverticulum is assoeiated with the pituitary 
gland and usually regresses to leave only a remnant 
stalk. Failnre of this diverticulum to develop would 
not be assoeiated with meroeneephaly. Nenral erest 
eells give rise to a variety of eell types, and abnormal 
formation would likewise not be assoeiated with 
meroeneephaly. 

GAS 812, 818; GA 437 

155 B. The retropharyngeal spaee extends from the 
inferior aspeet of the skull to the posterior mediasti- 
num. An infeetion or abseess in this spaee could thus 
travel toward the posterior mediastinum. The retro- 
pharyngeal spaee is enelosed between the viseeral 
faseia eovering the posterior wall of the pharynx and 
the alar layer of the prevertebral faseia. The alar faseia 
is formed from bilateral anterior extensions of the 
prevertebral faseia. Between the alar faseia and the 
more posterior prevertebral faseia eovering the skele- 
tal musculature is the so-ealled danger spaee of the 
neek. This spaee is continuous superiorly to the base 
of the skull and eontinnes inferiorly throngh the pos- 
terior mediastinnm to the level of the respiratory dia- 
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phragm. The alar faseia is continuous with the earotid 
sheath and provides the posterior bonndary for the 
retropharyngeal spaee. Attaehments of the alar faseia 
to the retropharyngeal faseia resnlt in separation of 
the pretraeheal spaee from the retropharyngeal spaee. 
The prevertebral faseia invests the vertebral eolnmn 
and the intrinsie mnseles of the baek. The pretraeheal 
faseia eneloses the traehea and larynx, whereas the 
bneeopharyngeal faseia invests the snperior pharyn- 
geal eonstrietor and bneeinator mnseles. 

GAS 949, 950, 985; GA 490 

156 A. An inferior fraetnre of the orbit would likely 
damage the infraorbital nerve. A blow-out fracture 
often resnlts in a displaeed orbital wall, and in this 
ease, the inferior wall. The infraorbital nerve leaves 
the skull immediately inferior to the inferior aspeet of 
the orbit, via the infraorbital foramen. Thus, this 
nerve is the most likely to be damaged. The frontal 
nerve eonrses snperiorly over the orbital eontents 
before dividing into the snpratroehlear and snpraor- 
bital nerves. The optie nerve is loeated behind the 
eyeball and travels posteriorly away from the orbit to 
enter the eraninm. These nerves are therefore nnlikely 
to be damaged. 

GAS 867, 885-886, 943, 944; GA 462, 487, 521, 528 

157 e. The Rinne test is often employed dnring 
physieal examination to determine possible conduc- 
tion hearing loss. A tuning fork is strnek and plaeed 
on the mastoid proeess. It is then plaeed near the 
external ear until the patient ean no longer deteet vi- 
brations. In a normal healthy patient the air conduc- 
tion will be better than the bone eondnetion. The 
Rinne test is often used in eonjnnetion with the We- 
ber test to rule out sensoronemal hearing loss. 

GAS 1062; GA 432, 434, 436, 475, 479, 492 

158 A. The right and left reenrrent laryngeal nerves 
loop aronnd the right snbelavian artery and the areh 
of the aorta, respeetively. These nerves then travel 
snperiorly in the traeheoesophageal groove to the lar- 
ynx. Damage to the reenrrent laryngeal as a resuit of 
smgieal intervention or the presenee of a tumor in the 
traeheoesophageal groove would render the patient 
hoarse. This hoarseness is due to a laek of innervation 
by the reemrent laryngeal nerve to most of the mus- 
eles of the larynx. Damage to the internal laryngeal 
nerve would cause a loss of sensation above the voeal 
eords, in addition to a loss of taste on the epiglottis. 
Damage to the external laryngeal, which ean oeem 
during thyroideetomy, will result in a loss of innerva- 
tion to the erieothyroid mnsele, with resnltant voeal 
weakness. Patients with this lesion will often present 


with a fatigned voiee. The vagus nerve gives rise to 
the reemrent laryngeal nerves; damage to this nerve, 
however, would result in numerous symptoms be- 
yond just hoarseness. 

GAS 214, 966, 967, 978-979, 1013, 1014, 1072; GA 82, 
101, 104, 508, 514, 516 

159 B. Diploie veins are responsible for eommnni- 
eation between the veins of the sealp and the venons 
sinnses of the brain. Diploie veins are sitnated within 
the layers of bone of the skull and eonneet the emis- 
sary veins of the sealp to the venons sinnses loeated 
between two layers of dma. The diploe are of eiinieal 
signifieanee in that the diploie veins within this layer 
provide a pathway of eommnnieation between the 
veins of the sealp and nnderlying venons sinnses of 
the brain, by means of emissary veins. The emissary 
veins and diploe provide a potential vasenlar pathway 
of infeetion. The snpratroehlear and snpraorbital 
veins are loeated snperfieially on the sealp, immedi- 
ately snperior to the upper eyelid, and do not eom- 
mnnieate direetly with the venous sinuses of the 
brain. The anterior eerebral vein is an intraeranial 
vein and, as such, does not maintain a direet eom- 
mnnieation with the external veins of the sealp. The 
snperior sagittal sinus reeeives blood from the eere- 
bral, diploie, and emissary veins; however, it does not 
provide a pathway of eommnnieation to the veins of 
the sealp. 

GAS 842; GA 442 

160 e. The oenlomotor nerve passes between the 
posterior eerebral artery [PGA) and the snperior eer- 
ebellar artery near the jnnetion of the midbrain and 
pons. The optie nerve arises near the eirele of Willis 
elose to the internal earotid artery. Its loeation would 
thus prevent eompression following an anemysm at 
the PGA and snperior eerebellar artery. Althongh the 
troehlear nerve could be eompressed by the superior 
eerebellar artery, it would not likely be damaged by 
an anenrysm of the PGA. The abdneens nerve is lo- 
eated in the pons, and the vagus is situated near the 
postolivary sulcus in the mednlla. Neither of these 
nerves is likely to be eompressed by the arteries men- 
tioned here due to their more distal loeation. 

GAS 837-838; GA 451-452 

161 e. A blow-out fraetnre of the medial wall of the 
orbit would likely render the medial reetns nonfnne- 
tional by entrapment of the mnsele between the edges 
of the eraeked medial wall. The medial reetns is re- 
sponsible for addnetion of the eye, but in this ease the 
mnsele aets as a tether or anehor on the eyeball, pre- 
venting lateral excursion (abdnetion) of the eye. 


263 



HEADANDNEGK 


There is no nerve damage here, and the mnsele is not 
paralyzed. The lateral reetns is responsible for abdne- 
tion of the eye, and the inferior reetns rotates the 
eyeball downward. Damage to these mnseles or their 
nerve snpply would result in an inability to move the 
eye laterally and inferiorly, respeetively. 

GAS 887-891; GA 461-467 

162 A. The inferior reetns and inferior oblique 
muscles are entrapped in the eraek between the parts 
of the fraetnred orbital floor. Normally, the snperior 
reetns and the inferior oblique are responsible for an 
upward movement of the eyeball. In this ease, how- 
ever, the broken orbital plate of the maxilla has 
snared or entrapped the inferior reetns and inferior 
oblique muscles, causing them to aet as anehors on 
the eyeball, preventing upward movement of the eye. 
The mnseles are not neeessarily damaged, nor is there 
any nerve injnry in this patient. Freeing the mnseles 
from the bone will allow free movement of the eye 
again, barring any other injnry. Damage to the medial 
and inferior reeti would resnlt in a laterally and supe- 
riorly deviated eye. The inferior oblique rotates the 
eye upward and laterally. Damage to this mnsele 
would therefore cause the pupil to be direeted some- 
what downward. Damage to the medial reetns would 
resnlt in lateral deviation of the eyeball. The inferior 
reetns is responsible for downward movement of the 
eye, and damage to this mnsele would result in a su- 
periorly deviated eyeball or an inability to gaze up- 
ward symmetrieally with both eyes. 

GAS 886-897; GA 461-467 

163 A. A herpes rash on the dorsnm of the nose is 
known as Hntehinson’s sign. This indieates that the 
virus is loeated in eell bodies of the ophthalmie division 
of the trigeminal nerve. This nerve branehes into naso- 
eiliary, frontal, and laerimal branehes. The nasoeiliary 
nerve has direet branehes that earry sensory innerva- 
tion from the eye. The nasoeiliary nerve also gives off 
the ethmoidal nerves that innervate the snperior nasal 
mucosa, in addition to providing the origin of the dorsal 
nasal nerve. The snpratroehlear nerve is a braneh of the 
frontal nerve and earries sensory innervation from the 
skin snperior to the orbit. The infraorbital nerve is a 
braneh from the maxillary division of the trigeminal 
nerve and earries sensory innervation from the skin of 
the faee between the orbit and the upper lips. 

GAS 894-897; GA 465, 469 

164 A. Anestheties are injeeted into the submuscuiar 
layer of delieate (areolar) eonneetive tissne, the layer 
that eontains nerves of the eyelid. This spaee is eon- 
tinuous with the “danger zone” of the sealp. A blow to 


the forehead ean resnlt in a “blaek eye,” with the pas- 
sage of blood into the submuscular spaee. infeetions 
ean, Iikewise, pass within this spaee. One ean insert a 
needle throngh the upper eyelid, near the orbital mar- 
gin, and then direet it deeply toward the orbital apex. 
The anesthetie ean there infiltrate the branehes of the 
ophthalmie nerve, inelnding its nasoeiliary braneh, re- 
snlting in anesthesia of the area. 

GAS 879-883; GA 461-462 

165 A. Paralysis of the troehlear nerve resnlts in 
loss of ability for the affeeted eye to be direeted down- 
ward when the pupil is in the addneted position (the 
primary aetion of the superior oblique mnsele). The 
patient must tilt her head toward the opposite side to 
allow the two pupils to eonverge on an objeet on the 
floor. Paralysis of the troehlear nerve is not unusual 
when a patient’s head has hit the dashboard in an 
antomobile erash—the delieate nerve is easily torn 
where it pierees the dura of the tentorium eerebelli in 
the tentorial noteh beeanse the brain and brainstem 
move forward and backward with the foree of impaet 
(a “coup-contrecoup” injury). 

GAS 850-851, 855; GA 450-451, 465, 536 

166 A. The dural eovering of the optie nerve is eon- 
neeted to the annlar tendon; therefore, when there is 
an inflammation of the optie nerve, eontraetions of 
the reeti ean evoke severe pain. 

GAS 894; GA 450-451, 461, 465, 468, 536 

167 D. Toxoplasmosis infeetion is eansed by the 
parasite Toxoplasma gondiU which is assoeiated with 
nndereooked meat and the feees of eats. Whereas it is 
a relatively eommon infeetion, onee you have been 
exposed, you have immnnity. The biggest eoneern is 
when a pregnant woman is exposed who has not 
been previonsly exposed. Gongenital malformation, 
mierophthalmia being one of the more eommon, ean 
occur if the infeetion is passed on to the fetus. 

GAS 898-902; GA 468 

168 A. At the point where the faeial nerve exits the 
stylomastoid foramen it is most susceptible to shear- 
ing forees. In the absenee of a skull fraetme whereby 
the faeial nerve ean be damaged within the faeial ea- 
nal, the nerve is most eommonly injnred as it exits the 
stylomastoid foramen. In infants, in whom the mas- 
toid proeess has not yet developed, the faeial nerve 
lies nnproteeted, just beneath the skin. 

GAS 776, 819, 820, 821, 868, 872; GA 436, 474 

169 B. The auricuiotemporal nerve leads into the 
parotid gland, and its eompression in mumps ean be 
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assoeiated with severe pain. The eompressive effeets 
are due in large part to the continuity of the faeial 
capsule of the parotid gland with the tough layer of 
superficiai investing faseia of the neek, a layer that is 
almost non-distensible. When the gland swells, sen- 
sory fibers for pain are triggered rapidly, and ean be 
referred to the ear. None of the other nerves listed 
snpply the parotid gland. 

GAS 864, 867-868, 874, 875; GA 455, 483-485 

170 B. Hydrops (edema) resnlts from accumulation 
of excessive fluid in the endolymphatie sae. Labyrin- 
thine hydrops or endolymphatie hydrops is known as 
Ménière disease. This disease ean resnlt in hearing 
loss, roaring noises in the ear, and episodie dizziness 
(vertigo) assoeiated with nansea and vomiting. About 
10% of patients require surgical intervention for per- 
sistent, ineapaeitating vertigo; others are treated with 
dinreties, low salt intake, and rednetion of stimnlants 
like eaffeine to lower the volnme of body flnids and 
alleviate the symptoms of Ménière disease. 

GAS 915, 916; GA 473-477 

171 D. The snperior thyroid vein is a tribntary to the 
internal jugular vein; it aeeompanies the snperior thy- 
roid artery. The middle thyroid vein is typieally a short, 
direet tribntary to the internal jugular vein. The inferior 
thyroid vein usually drains vertieally downward to one 
or both braehioeephalie veins. The snperior and middle 
thyroid veins ean be torn in thyroid snrgery, perhaps 
admitting an air bnbble (due to negative pressnre in 
the veins) that ean aseend in the internal jugular vein 
into the skull, with injurious or lethal results. 

GAS 961, 966, 967; GA 516 

172 e. The erieothyroid artery is a small braneh of 
the snperior thyroid artery. It anastomoses with the 
erieothyroid artery of the opposite side at the upper 
end of the median erieothyroid ligament, a eommon 
site for establishing an emergeney airway. The erieo- 
thyroid artery ean be pnshed into the airway dnring a 
erieothyroidostomy. The vessel(s) ean bleed direetly 
into the traehea, bleeding that ean go nnnotieed by 
medieal personnel, with potentially fatal aspiration of 
blood by the patient. 

GAS 959, 960, 966; GA 452, 498, 516-517 

173 e. An ineision at the level of the third and fonrth 
traeheal eartilages usually results in the fewest eompli- 
eations dnring a traeheostomy. The isthmns of the 
thyroid gland (a riehly vasenlar structure) is usually at 
the level of the seeond traeheal eartilage and this inei- 
sion is just inferior to that. However, other vasenlar 
structures such as a thyroidea ima artery or tributaries 


of the external jugular veins make a traeheostomy a 
snrgieal proeednre to be performed with eare. 

GAS 806, 1009, 1065; GA 80 

174 A. The uvula would move toward the intaet 
right side. This is beeanse the intaet levator veli pala- 
tini would be unopposed by the opposite, paralyzed 
left levator veli palatini. 

GAS 1051; GA 504-505, 507, 533 

175 B. If the left abdneens nerve is injnred, there 
will be a loss of fnnetion of the left lateral rectus 
muscle so the patient will be nnable to abduct his left 
eye. The troehlear nerve snpplies the snperior oblique 
muscle, which if injured would cause the patient to 
lose the ability to turn the pupil downward when it is 
in the addneted position. As an example, the affeeted 
patient couid not turn the pupil to look downward to 
the left if the right troehlear nerve were paralyzed. 
This defieieney ean make it diffienlt for individnals to 
deseend stairs if they have troehlear nerve palsy. If the 
oenlomotor nerve were injnred, the pupil would be 
direeted “down and out” due to unopposed aetions of 
the lateral reetns and snperior oblique, which are in- 
nervated by the abdneens and troehlear nerves, re- 
speetively. If the optie nerve were injnred, the patient 
would have blindness in the affeeted eye. If the ocu- 
lomotor and abdneens nerves were injnred, the pa- 
tient would have only the aetions of the snperior 
oblique muscle, and the eye would be direeted down- 
ward and outward from the position of forward 
gaze. 

GAS 849-852, 855, 894-895; GA 450, 465, 536 

176 D. The aeeommodation reflex is performed by 
eonstrietion of the pupil when trying to focus on a 
near objeet. This fnnetion is eontrolled by the para- 
sympathetie nerve fibers earried in the oenlomotor 
nerve from the Edinger-Westphal nucleus of the mid- 
brain that synapse in the eiliary ganglion. Postgangli- 
onie axons aet on the sphineter pnpillae muscle to 
cause reduction in pupil diameter and on the eiliary 
mnsele to cause relaxation of the snspensory liga- 
ment, allowing the lens to adopt a more spherieal 
shape for near foensing. If there is a laek of aeeom- 
modation, it means the aetion of the eiliary muscle is 
eompromised. The eiliary muscle also gets parasym- 
pathetie innervation by postganglionie nenrons evoked 
from the eiliary ganglion by GVE fibers of oenlomotor 
nerve whose eell bodies are loeated in the Edinger- 
Westphal nucleus. The superior salivatory nucleus is 
involved with laerimation and salivation, not the eili- 
ary mnsele and aeeommodation. The snperior eervi- 
eal ganglion is a sympathetie ganglion; its postgangli- 
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onie axons innervate the dilator pnpillae mnsele, 
which eanses mydriasis, but not the miosis of aeeom- 
modation. The trigeminal ganglion does not have 
parasympathetie fibers and does not innervate the 
eiliary muscle for aeeommodation. 

GAS 807, 849, 850-851, 855, 1075; GA 450-451, 465, 
469, 536 

177 A. An aeonstie nenroma (vestibnlar schwan- 
noma or nenrolemmoma] is a benign tumor of the 
vestibnloeoehlear nerve, which eanses eompression of 
VII nerve. This nerve leads from the inner ear to the 
brain. Althongh many such tumors will not grow or 
grow very slowly, growth ean in some eases result uT 
timately in brainstem eompression [as in this example], 
hydroeephalns, brainstem herniation, and death. It is 
diagnosed on MRI with gadolininm eontrast as shown. 
Extension of the nenroma into the right internal audi- 
tory meatus ean be seen on the eoronal MRI (see arrow 
in Fig. 7-9]. The exact cause of the tumor is unknown; 
most people with aeonstie nenromas are diagnosed 
between the ages of 30 and 60. Due to advanees in 
mierosnrgery, inelnding intraoperative monitoring of 
faeial and eoehlear fnnetion, the risks of faeial paralysis 
and hearing loss have been greatly redneed. Many 
aeonstie nenromas ean now be treated effeetively with 
both snrgery and targeted radiation therapy (gamma 
knife]. The onteomes for those with small aeonstie 
nenromas are better, whereas those with nenromas 
larger than 2.5 em are likely to experience signifieant 
hearing loss postsnrgery. 

GAS 835; GA 450-451, 472-473, 476, 537 

178 A. Pharyngeal (branehial] eleft eysts are the 
most eommon eongenital cause of a neek mass. They 
are epithelial eysts that arise anterior to the snperior 
third of the sternoeleidomastoid muscle (1] from a 
failure of obliteration of the seeond branehial eleft in 
embryonie development. The seeond areh grows cau- 
dally and, nltimately, eovers the third and fonrth 
arehes. The bnried elefts beeome eetoderm-lined eavi- 
ties that normally involnte. Oeeasionally this proeess is 
arrested and the entrapped remnant forms an epithe- 
lium-lined eyst, in some eases with a sinus traet to the 
overlying skin. (2] Many branehial eleft eysts are 
asymptomatie; others may beeome tender, enlarged, or 
inflamed, or they may develop abseesses that rupture, 
resulting in a purulent draining sinus to the skin or 
pharynx. Snrgery is indieated in these eases. 

GAS 970-971; GA 492-493 

179 e. The angiograph provided elearly shows that 
the radiopaque medinm injeeted into the patient did 
not eompletely fill the eommon earotid artery. Por- 


tions of the internal and external earotid arteries are 
filled above the eommon earotid due to “baek fill” 
provided by the eollateral circulation. However, vas- 
cular snpply to the brain is still eompromised in this 
patient, leading to her symptoms. 

GAS 806, 858-859; GA 458, 491, 498 

180 A. Mastoiditis is an infeetion of the air eells 
within the mastoid proeess of the temporal bone, often 
eansed by nntreated acute otitis media. A known eom- 
plieation of mastoiditis is inflammation of the trans- 
verse sinus. Neerosis of the bone due to nntreated in- 
feetion will often affeet the transverse sinus. The 
petrous part of the temporal bone is nnlikely to experi- 
enee inflammation. infeetion in the middle ear is usu- 
ally the preeeding event to mastoiditis rather than oe- 
enrring as a result of it. The oeeipital sinus is loeated 
far posteriorly to the mastoid proeess and is nnlikely to 
be affeeted. Because of its position, the internal earotid 
artery will not be affeeted by this inflammation. 

GAS 907, 909; GA 474-475 

181 B. A ehalazion is eansed by an obstrneted tar- 
sal gland of the eyelid. Swellings of the laerimal gland 
usually present on the upper lateral eyelid and are not 
indieative of a ehalazion. A ehalazion is not an infee- 
tion within the eye, so this excludes selera and pupil 
from being the eorreet answers. The nasolaerimal 
duct runs from the medially loeated laerimal saes to 
the inferior meatus of the nose and would be unaf- 
feeted in the ease of a ehalazion. 

GAS 881; GA 461 

182 B. The nasal polyp also involved the maxillary 
sinus, loeated immediately laterally to the nasal eav- 
ity. The sphenoid sinus, loeated posterosnperiorly to 
the nasopharynx, is nnlikely to be affeeted by a nasal 
polyp. The ethmoidal sinnses, loeated medially to the 
orbit and lateral to the nasal eavity, are also nnlikely 
to be affeeted by a nasal polyp, althongh this possibiT 
ity eannot be ruled out. The frontal sinnses loeated 
snperomedially to the eyes are nnlikely to be affeeted 
by the nasal polyp. The frontonasal ducts, the eom- 
munication between the frontal sinus and the nasal 
eavity, are also nnlikely to be affeeted. 

GAS 797, 879, 1018, 1020, 1022; GA 487, 518, 525 

183 e. A tumor at the eerebellopontine angle, such 
as an aeonstie schwannoma, is most likely to affeet 
first the vestibnloeoehlear nerve and then the faeial 
nerve. This excludes the vagus, hypoglossal, glosso- 
pharyngeal, and trigeminal nerves from being the 
eorreet answers. 

GAS 835; GA 472-477 
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184 D. Rupture of the periosteal arteries resulting 
in a eephalohematoma is defined as a eolleetion of 
blood nnderneath the periostenm. On the head, it is 
loeated between the perieraninm (periostenm of the 
skull) and the ealvaria (skull). The galea aponeuro- 
tiea, skin and areolar eonneetive tissne are all loeated 
snperfieial to the site of bleeding and hematoma. 

GAS 830; GA 461 

185 B. The tentorial/uncal herniation deseribed in 
this ease is most likely to occur as a result of a tempo- 
ral lobe tumor. The uncus is part of the temporal lobe, 
and when enlarged, it will be eompressed against the 
foramen magnnm. This resnlts in the symptoms man- 
ifested by damage to the nearby oenlomotor nerve. 
The uncus is not a part of the other named lobes. 

GAS 824, 831; GA 444, 450 

186 e. A tumor involving the meningeal branehes 
of the ethmoidal nerves that originate from the oph- 
thalmie division of the trigeminal nerve is likely to 
cause pain from pressnre and nerve injury in the an- 
terior eranial fossa. The maxillary and mandibnlar 
divisions of the trigeminal nerve provide sensory in- 
nervation to the middle and posterior aspeets of the 
meninges, respeetively. Spinal nerve C2 and C3 fibers 
do not provide meningeal innervation. The tentorial 
nerve, a braneh of the ophthalmie division of the tri- 
geminal nerve, snpplies the tentorinm and the supra- 
tentorial falx eerebri. 

GAS 833; GA 483-484 

187 A. The deep lingnal vein is loeated most super- 
fieially on the nnderside of the tongne. It is therefore 
the most direet route for absorption of the adminis- 
tered nitroglyeerin. The submandibular and snblin- 
gual ducts are excretory in fnnetion and do not func- 
tion to absorb a drug, such as nitroglyeerin. The 
lingnal and sublingual vein are loeated more deeply 
within the floor of the mouth and do not provide the 
most direet route for absorption. 

GAS 1042; GA 531, 534 

188 B. The lingnal nerve initially eonrses direetly 
nnderneath the mneosa of the floor of the mouth and 
snperfieial to the submandibular gland, speeifieally the 
submandibular duct. This nerve is therefore at risk for 
ligation, division, or tranma during excision of the 
gland and duct. The lingual nerve is part of the man- 
dibnlar division of the trigeminal nerve and earries fi- 
bers from the ehorda tympani. These latter fibers sup- 
ply taste to the anterior two thirds of the tongue and 
preganglionie parasympathetie axons involved in sali- 
vary gland seeretion. Fibers of the trigeminal nerve 


snpply general sensation to the anterior two thirds of 
the tongne. The lingnal nerve passes deep both to the 
lateral pterygoid muscle and the ramus of the mandible 
and subsequently travels deep to the submandibular 
gland itself. The bneeal nerve, also a braneh of the 
mandibnlar division of the trigeminal nerve, snpplies 
the mneosa of the eheek and is not in elose proximity 
to the gland or duct. The inferior alveolar nerve, 
thongh elose in proximity to the submandibular gland, 
travels deep to the lateral pterygoid muscle and later 
enters the mandibnlar eanal to snpply the lower teeth. 
The nerve to the mylohyoid, a braneh of the inferior 
alveolar nerve, snpplies the mylohyoid muscle and the 
anterior belly of the digastrie. Neither of these nerves 
is at risk for damage during excision of the snbman- 
dibnlar gland and duct. 

GAS 1041, 1043, 1045; GA 480, 484, 528-529, 532, 534 

189 A. The ophthalmie artery is a braneh of the 
internal earotid artery and provides origin to the ocu- 
lar and orbital vessels, inelnding the eentral artery of 
the retina, which snpplies the retina. The eentral ar- 
tery of the retina is an end artery that has no anasto- 
moses with other arterial sonrees; therefore, oeelnsion 
of this artery will resnlt in loss of vision. The naso- 
eiliary nerve is a braneh of the ophthalmie nerve. It is 
the general sensory nerve for the eye and is the affer- 
ent limb of the eorneal blink reflex; it has no direet 
effeet on vision. The anterior ethmoidal nerve is a 
braneh of the nasoeiliary nerve and snpplies the ante- 
rior ethmoid air eells, the nasal septum, and the lat- 
eral walls of the nasal eavity; it also snpplies the skin 
on the bridge of the nose. The troehlear nerve is the 
fonrth of the 12 eranial nerves and innervates the 
snperior oblique muscle, one of the six extraocular 
muscles. The extraocular muscles function in the 
movement of the eyeball and not the pereeption of 
light. The optie nerve is the seeond of the 12 eranial 
nerves and is responsible for vision. A lesion of the 
optie nerve would lead to blindness; however, based 
on the loeation of the patient’s infeetion, the optie 
nerve was not affeeted by the loss of arterial snpply. 
GAS 837, 838, 890, 892-893; GA 452, 485 

190 A. eSF is mostly seereted from the ehoroid 
plexuses of the lateral, third, and fonrth ventrieles of 
the brain. The GSF enters the snbaraehnoid spaee 
from the fonrth ventriele, via the foramina of Lnsehka 
and Magendie. The GSF then eirenlates in the sub- 
araehnoid spaee until it is finally resorbed baek into 
the venons side of the eirenlation throngh the araeh- 
noid grannlations into the snperior sagittal sinus. A 
thrombus of the superior sagittal sinus ean to lead to 
an obstrnetion of GSF (eommnnieating hydroeepha- 
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lus) in which all of the ventrieles of the brain are 
enlarged and the intraeranial pressure is inereased. 
GAS 834; GA 442-449 

191 e. The jugulodigastric node, also known as the 
tonsillar lymph node, reeeives drainage from the ton- 
sils, tongue, and pharynx. It is often enlarged dnring 
tonsillitis. The submandibular lymph nodes drain the 
baek of the tongue, gums, upper lip, parts of the lower 
lip, and sides of the faee. They drain into the deep 
eervieal group of nodes. The parotid nodes are loeated 
snperfieially and deep to the parotid gland and drain 
aspeets of the eheek, external aeonstie meatus, the 
lateral aspeets of the eyelids and posterior orbit. The 
snbmental nodes drain the tip of the tongue bilaterally, 
the lower lip, and floor of the mouth. Finally, the retro- 
pharyngeal lymph nodes drain the nasopharynx, nasal 
eavities, and anditory tubes. 

GAS 983, 984, 995, 1044; GA 458, 502-503 

192 B. The preauricular lymph nodes are also 
known as the deep parotid nodes. They are loeated 
deep to the parotid gland and drain lymph from the 
posterior orbit. The submandibular nodes drain the 
side of the eheek and lateral aspeets of the nose and 
lips. The snperfieial parotid lymph nodes lie snperfi- 
eially to the parotid gland and drain the lateral angles 
of the eyelids, aspeets of the nose, and the external 
aeonstie meatns. The jugulodigastric nodes reeeive 
drainage from all of the snperior nodes of the faee and 
also drain the tonsils. The snbmental lymph nodes 
drain the tip of the tongne and ehin. 

GAS 872, 877, 878, 983, 984; GA 458, 502 

193 D. The pharyngeal (Zenker) diverticulum is 
usually loeated between the erieopharyngeal and thy- 
ropharyngeal portions of the inferior pharyngeal eon- 
strietor. This is the most eommon site for develop- 
ment of a pharyngeal diverticulum due to the inherent 
weakness between the pharyngeal mnseles in this 
loeation. Stasis of materials within this diverticulum 
ean lead to inflammation, infeetion, and abseess. This 
site is also known as Killian’s triangle. 

GAS 987-989; GA 457, 504 


portions of the thyroid glands and also terminate in 
the internal jugular veins laterally, snperior to the 
ineision site. The inferior thyroid veins drain the infe- 
rior aspeets of the thyroid glands and deseend bilater- 
ally to the traehea to join the right and left braehio- 
eephalie veins, respeetively. Finally, the jugular areh 
eonneeting the anterior jugular veins is quite superfi- 
eial and is not typieally a sonree of eoneern if eneonn- 
tered snrgieally. 

GAS 132, 206-207; GA 69, 76, 82, 95, 104, 516 

195 e. The glossopharyngeal nerve enters the pos- 
terior oropharynx by eonrsing between the stylohyoid 
ligament and the stylopharyngens muscle. Galeifiea- 
tion of the stylohyoid ligament ean readily affeet this 
nerve by irritation or eompression. The other nerves 
listed are not in elose proximity to the styloid proeess 
or stylohyoid ligament. The glossopharyngeal nerve 
earries sensory nerve fibers from the posterior third of 
the tongne and the pharynx. A lesion of this nerve 
could cause loss of both general sensation and taste 
sensation from the posterior third of the tongue. 

GAS 987, 1032-1034; GA 489, 506-507, 530 

196 A. There is a lesion of the faeial nerve proximal 
to the genienlate ganglion. At the genienlate ganglion 
the greater petrosal nerve branehes from the faeial 
nerve and nltimately runs to the pterygopalatine gan- 
glion where preganglionie fibers synapse on postgan- 
glionie nenrons that innervate the laerimal gland. 
There is a disrnption of the faeial nerve proximal to this 
braneh that allows the greater petrosal nerve to be 
stimnlated by faetors that would normally stimnlate 
the submandibular and sublingual glands. These glands 
are innervated via the ehorda tympani that eomes off 
the faeial nerve distal to the genienlate ganglion. 

GAS 872; GA 451, 458-459, 463, 473-474, 484, 537 

197 B. The anterior eommnnieating artery, the por- 
tion of the arterial eirele (of Willis), is direetly supe- 
rior to the optie ehiasm, and an anenrysm of this ar- 
tery would likely eompress the ehiasm, as in this 
patient. 

GAS 837-841; GA 452, 454 


194 e. The left braehioeephalie vein is the most 
likely vein punctured in the proeednre beeanse it ex- 
tends aeross the traehea from the left side of the body, 
joining the right braehioeephalie vein to form the su- 
perior vena eava, which is loeated just to the right of 
the midline. The snperior thyroid veins drain the su- 
perior aspeets of the thyroid glands and join the inter- 
nal jugular veins bilaterally and snperiorly to the site 
of ineision. The middle thyroid veins drain the middle 
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198 E. The nasolaerimal duct is the only duct that 
normally drains into the inferior meatns of the nose 
and therefore would be affeeted by a foeal inflamma- 
tion in this region. 

GAS 882-883, 884, 885, 1022; GA 462, 519-520 

199 D. The greater petrosal nerve is a braneh of the 
faeial nerve that nltimately snpplies the laerimal 
gland. This braneh eomes off the faeial nerve at the 


HEAD ANDNEGK 



geniculate ganglion proximal to the ehorda tympani. 
The greater petrosal nerve is unlikely to be involved 
in a lesion of the faeial nerve as deseribed. The other 
listed fnnetions of the faeial nerve would be affeeted 
by the lesion. 

GAS 882-884, 1069; GA 462-463 

200 B. The great auricular nerve is derived from the 
ventral rami of the seeond and third eervieal nerves 
and snpplies the skin over the angle of the mandible 
up to the level of the TMJ. 

GAS 973-975; GA 494, 496-497 

201 B. The supraclavicular lymph node on the left 
side is assoeiated with the thoraeie duct. The thoraeie 
duct reeeives lymph from below the diaphragm, in- 
elnding the gastrointestinal traet. Malignant eells that 
travel up the thoraeie duct are known to involve the 
left supraclavicular lymph node. 

GAS 138, 154, 205, 211, 215, 219-221, 372, 373, 374, 
981-982; GA 12, 71, 118, 175, 503 

202 E. The internal braneh of the snperior laryn- 
geal nerve, often ealled the internal laryngeal nerve, 
snpplies the mucosa of the larynx above the voeal 


folds (which inelndes the vestibnle of the larynx] and 
the piriform reeess. The external braneh of the supe- 
rior laryngeal nerve (external laryngeal nerve] is mo- 
tor to the erieothyroid muscle. The inferior laryngeal 
nerve snpplies the mucosa of the larynx below the 
voeal folds. The glossopharyngeal nerve snpplies sen- 
sation to the posterior third of the tongne and to the 
pharynx. The hypoglossal nerve is motor. 

GAS 996-1012; GA 514 

203 D. A fraetnred hyoid bone is evidenee of stran- 
gnlation. A fall from a height and subdural hematoma 
would likely be aeeompanied by fraetnred bones. 
Whereas myoeardial infaretion or poison remain pos- 
sibilities, the medieal examiner would have a high 
index of snspieion for strangnlation beeanse of the 
fraetnred hyoid bone. 

GAS 803, 1034; GA 489, 504, 512-513 

204 e. Melanoeytes in the pigmented layer of the 
retina are a potential source of malignant melanoma 
eells. The tumor spreads hematogenously direetly to 
the brain and has a very poor prognosis. None of the 
other listed structures eontains melanoeytes. 

GAS 901; GA461, 468 
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